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Description 


Technical Field 


5 [0001] The present invention relates to an enhancer of insulin secretion and a medicament for the treatment of dia- 
betes, which comprise a condensed purine derivative as an active ingredient. 

Background Art 

10 [0002] Diabetes is a metabolic abnormality mainly of glycometabolism, resulting from insufficient insulin secretion, 
decreased sensitivity of target cells of insulin and so forth, and principally characterized by noticeable hyperglycemia. 
If the hyperglycemia continues for a long period of time, serious complications arise in various organs and nerves such 
as retinopathy, nephropathy and neuropathy, which are caused mainly by vascular lesion. Therefore, for the treatment 
of diabetes, it is extremely Important to control and maintain blood glucose level at a nomnal level, and methods for that 
IS purpose have been studied since old days. 

[0003] For a type of diabetes where onset is gradual and insulin therapy is not necessarily required for life support 
(non-insulin dependent diabetes: NIDDM), blood glucose level can be controlled by combination of exercise therapy 
and drug therapy. As the drugs, insulin secretion enhancers, one of orally available hypoglycemic agents, have widely 
been used clinically. However, since cun-ently available Insulin secretion enhancers ali promote insulin secretion non- 
20 dependency on glucose level, they cause problems of severe hypoglycemia or Insufftclent control of blood glucose if 
doses are not appropriate, and are not fully satisfactory drugs. If a hypoglycemic agent can be provided that is capable 
of enhancing insulin secretion dependently on a blood glucose level, the agent is expected to be extremely useful for 
blood glucose control of patients suffering from diabetes because the risk of hypoglycemia due to an excess dosage 
can be avoided. 

25 [0004] As purine derivatives, the compounds of the following fonnula (I) having diuretic action, antiasthmatic action, 
anti-dementia action, bronchodilatation action, antiallergic action, antiulcer action and so forth are known (Japanese 
Patent Unexamined Publication (Kokai) No. 3-204880/1991; Journal of Medicinal Chemistry, vol. 35, p.3578, 1992; 
Journal of Medicinal Chemistry, vol. 36, p.2508, 1993; International Publication W098/15555). Journal of Medicinal 
Chemistry, vol. 23, p,1 188, 1980 discloses that the compounds represented by the formula (A) have bronchodilatation 

30 action. Furthermore, Journal of Medicinal Chemistry, vol. 40, p.3248, 1997 discloses that the compounds represented 
by the formula (B) have inhibitory action against type IV phosphodiesterase (bronchodilatation action). 


Disclosure of the Invention 

[0005] An object of the present invention is to provide a medicament useful for the therapeutic treatment of diabetes 
and the prophylactic and/or therapeutic treatment of complications of diabetes. More specifically, the object of the 
50 present invention is to provide a medicament having action of enhancing insulin secretion in a blood glucose level- 
dependent manner. 

[0006] The inventors of the present invention conducted various studies to achieve the foregoing object. As a result, 
we found that the compounds represented by the following general formula (I) have Insulin secretion enhancing action, 
and that the compounds are useful as an active ingredient of a medicament for the treatment of diabetes. The present 
55 invention was achieved on the basis of these findings. 

[0007] The present invention thus provides medicaments for the therapeutic treatment of diabetes which comprise 
compound represented by the general formula (I) or a physiologically acceptable salt thereof as an active ingredient: 


35 


40 



45 


2 



wherein represents a hydrogen atonfi, a lower alkyi group, a substituted or unsubstituted aryl group, or a substituted 
or unsubstituted aromatic heterocyclic group; represents a hydrogen atom, a lower alkyI group, a substituted or 
unsubstituted aralkyi group, a substituted or unsubstituted aryl group, or a substituted or unsubstituted aromatic hete- 
rocyclic group; R^ represents a hydrogen atom, a lower alkyI group, or a substituted or unsubstituted aralkyi group; 
and independently represent a hydrogen atom, a lower alkyI group, a substituted or unsubstituted aralkyi group, or 
a substituted or unsubstituted aryl group; and n represents an integer of from 0 to 3. The invention also provides med- 
icaments for the prophylactic and/or therapeutic treatment of a complication of diabetes which comprise the aforemen- 
tioned compound or a physiologically acceptable salt thereof as an active ingredient. 

[0006] According to other aspects of the present invention, there are provided hypoglycemic agents comprising a 
compound represented by the aforementioned formula (I) or a physiologically acceptable salt thereof as an active ingre- 
dient, and insulin secretion enhancers comprising a compound represented by the aforementioned formula (I) or a 
physiologically acceptable salt thereof as an active ingredient. These medicaments are preferably provided in the form 
of a pharmaceutical composition which comprises a compound represented by the aforementioned formula (I) or a 
physiologically acceptable satt thereof and one or more of pharmaceutical additives. 

[0009] According to other aspects of the present invention, there are provided use of a compound represented by 
the aforementioned formula (I) or a physiologically acceptable salt thereof for the manufacture of the aforementioned 
medicaments; a method for the therapeutic treatment of diabetes which comprises the step of administering a thera- 
peutically effective amount of a compound represented by the aforementioned fonnula (I) or a physiologically accepta- 
ble salt thereof to a mammal including human; a method for enhancing insulin secretion which comprises the step of 
administering a therapeutically effective amount of a compound represented by the aforementioned formula (I) or a 
physiologically acceptable salt thereof to a hnammal Including human; and a method for decreasing blood glucose level 
which comprises the step of administering a therapeutically effective amount of a compound represented by the afore- 
mentioned fomnula (I) or a physiologically acceptable salt thereof to a mammal including human. 
[0010] The compounds represented by the general fomiula (I) will be hereinafter referred to as Compound (I). 
[001 1 ] Meanings of temns used herein are as follows. As the lower alkyI group or a lower alkyI moiety of a functional 
group containing the lower alkyI moiety (for example, an aralkyi group), an alkyI group having about 1 to 10 carbon 
atoms can be used, and the term "alkyI group' includes linear, branched and cyclic alkyI groups as well as those con- 
sisting of a combination thereof. A cyclic alkyI group or a cyclic alkyI moiety of an alkyI group may have one or more 
rings, and may have, for example, a bicycllc ring or tricyclic ring system. 

[0012] Examples of the linear or branched lower alkyI group include a methyl group, an ethyl group, a n-propyl 
group, an isopropyl group, a n-butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group, a n-pentyl group, a 
neopentyl group, a n-hexyl group, a n-heptyl group, a n-octyl group, a n-nonyl group and so forth. Examples of the cyclic 
lower alkyI group include a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a cycloheptyl 
group, a cyclooctyl group, a noradamantyl group, an adamantyl group and so forth. 

[001 3] Preferred examples of the lower alkyi group represented by R^ include a linear or branched lower alkyI group 
(for example, a tert-butyl group, etc.), a monocyclic to trfeyclic lower cycloalkyi group (for example, a cyclopropyl group, 
a cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a 3-noradamantyl group, etc.) and a lower alkyI group sub- 
stituted with a lower cycloalkyi group (for example, a cyclopropylmethyl group, a cyclopentylmethyl group, etc.). Among 
them, a 3-noradamantyl group and a cyclopentyl group are more prefen-ed. As the lower alkyI group represented by R^, 
a linear or branched lower alkyI group (for example, a methyl group, an ethyl group, a n-propyl group, etc.), a monocyclic 
lower cycloalkyi group or a lower alkyI group substituted with a lower cycloalkyi group (for example, a cyclopropylmethyl 
group etc.) is prefen-ed. Among them, a n-propyl group Is more prefen-ed. As the lower alkyI group represented by R^, 
a linear or branched lower alkyI group (for example, a methyl group, an ethyl group, etc.) is preferred, and a methyl 
group is more preferred. As the lower alkyI group represented by X'' or X^, a linear or branched lower alkyI group (for 
example, an ethyl group, an isopropyl group, a n-butyl group, an isobutyl group, a tert-butyl group, etc.), a monocyclic 
lower cycloalkyi group, or a lower alkyI group substituted with a lower cycloalkyi group (for example, a cyclohexylmethyl 
group etc.) is prefenred. Among them, an ethyl group, an isopropyl group, an isobutyl group, and a tert-butyl group are 
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more preferred. 

[0014] As the aryl group or an aryl moiety of a functional group containing the aryl moiety (for example, an arall<yl 
group), an aromatic group consisting of a single ring or two or more condensed rings can be used. More specifically, an 
aryl group having 6 to 14 rlng-membered carbon atoms is preferred. For example, a phenyl group, a naphthyl group, an 
5 Indenyl group, an anthranyl group or the lilce may preferably be used. As the aralkyl group, for example, an aralkyi group 
having 7 to 1 5 carbon atoms can be used. More specifically, a benzyl group, a phenethyl group, a diphenylmethyi group, 
a naphthylmethyl group or the like may be used. 

[0015] As the aromatic heterocyclic group, an aromatic heterocyclic group consisting of a single ring or two or more 
condensed rings can be used. The kind and number of hetero atom(s) contained in the aromatic heterocyclic group are 

10 not partteularly limited. For example, one or more hetero atoms selected from the group consisting of a nitrogen atom, 
a sulfur atom, and an oxygen atom may be contained. More specifically, an aromatic heterocyclic group containing 
about 6 to 14 ring-membered carbon atoms is preferred. For example, a furyl group, a thienyl group, a pyn-olyi group, 
an imidazolyl group, a pyrazolyl group, a trlazolyl group, a tetrazolyl group, an oxazolyl group, a thiazolyl group, a pyridyl 
group, a pyrazinyl group, a pyrimidinyl group, a pyridazinyl group, a triazinyl group, an indolyl group, an indazolyt group, 

75 a benzimidazotyi group, a benzoxazolyl group, a benzothiazolyl group, a quinolyl group, an isoquinoiyi group, a 
phthalazinyl group, a naphthylidinyl group, a quinoxallnyl group, a quinazolinyl group, a cinnolinyi group, a purinyl group 
or the like may preferably be used. 

[0016] When the aryl ring (including the aryl ring of an aralkyl group) or the aromatic heterocyclic ring has substit- 
uent(s). the kind, number and substitution position of the substituent(s) are not particularly limited. When two or more 

20 substituents exist, they may be the same or different. For example, the rings may have about 1 to 3 substituents. Exam- 
ples of the substituents on the aryl ring or the aromatic heterocydk: ring include a substituted or unsubstituted lower 
alkyl group, a substituted or unsubstituted lower alkenyl group, a substituted or unsubstituted lower alkynyl group, a sub- 
stituted or unsubstituted aralkyl group, a substituted or unsubstituted aryl group, a hydroxyl group, a substituted or 
unsubstituted lower alkoxy group, a substituted or unsubstituted aralkyloxy group, a substituted or unsubstituted aryloxy 

25 group, a substituted or unsubstituted aroyi group, a lower alkoxycarbonyl group, a substituted or unsubstituted lower 
alkylthio group, a substituted or unsubstituted lower alkylsulfonyl group, a carboxyl group, a substituted or unsubstituted 
carbamoyl group, a substituted or unsubstituted lower alkanoyl group, a halogen atom (the "halogen atom" used in the 
present specification may be any of a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom), a nitro 
group, an amino group, a mono- or di(lower alkyl)-substituted amino group, a cyano group, a methylenedioxy group, an 

30 ethylenedioxy group and the like. 

[0017] In the aforementioned functional groups, the above-explained groups may be used as the lower alkyl or a 
lower alkyl moiety of the functional groups containing a lower alkyl moiety (for example, the aralkyl group, the lower 
alkoxy group, the aralkyloxy group, the lower alkoxycarbonyl group, the lower alkylthio group, the lower alkylsulfonyl 
group, the lower alkanoyl group, the mono- or di(lower alkyl)-substituted amino group and the like). When the lower alkyl 

35 group or the lower alkyl moiety has substituent(s), the kind, number, and substitution position of the substituent(s) are 
not particularly limited. When two or more substituents exist, they may be the same or different. For example, the lower 
alkyl group or the lower alkyl moiety may have about 1 to 3 substituents. Examples of such substituents include a 
hydroxyl group, a halogen atom, a cartDOxyl group, a sulfo group, a phosphono group, ester groups derived from these 
acidic groups (a lower alkyl ester, an aralkyl ester, an aryl ester, etc.) and the like. More specific examples of the sub- 

40 stituted alkyl group include a hydroxyethyl group, a trifluoromethyl group and the like. The two lower alkyl groups in the 
di(lower alkyl)-substituted amino group may be the same or different. 

[0018] In the aforementioned functional groups, the aralkyl group or an araikyi moiety of the aralkyloxy group has 
the same meaning as the aforementioned aralkyl group, and the aryl moiety of the aryl group, the aryloxy group, or the 
aroyI group has the same meaning as the aforementioned aryl group. As the lower alkenyl group, a linear or branched 
45 alkenyl group having 2 to 6 carbon atoms can be used. For example, a vinyl group, an ally I group, a 1-propenyl group, 
a methacryl group, a butenyl group, a crotyl group, a pentenyl group, a hexenyl group or the like may be used. As the 
lower alkynyl group, a linear or branched alkynyl group having 2 to 6 carbon atoms can be used. For example, an ethy- 
nyl group, a propynyl group, a butynyl group, a pentynyl group, a hexynyl group or the like may be used. The number of 
unsaturated bond in the alkenyl group or the alkynyl group is not particularly limited, and the number may preferably be 


[0019] When the aforementioned lower alkenyl group, lower alkynyl group, aralkyl group, aryl group, aralkyloxy 
group, aryloxy group, or aroyI group has substituent(8), the kind, number, and substitution position of the substituent(s) 
are not particularly limited. When two or more substituents exist, they may be the same or different. For example, the 
lower alkenyl group, lower alkynyl group, aralkyl group, aryl group, aralkyloxy group, aryloxy group, or aroyl group may 
55 have about 1 to 3 substituents. As the substituents, those exemplified as the substituents of the lower alkyl group may 
be used. 

[0020] As the aryl group represented by R\ a phenyl group, a 4-bromophenyl group and the like are prefen'ed. As 
the aromatic heterocyclic group represented by R\ a furyl group, a thienyl group and the like are preferred. As the aryl 


so 
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group represented by R^BPienyl group is preferred. As the aralkyi group represSiWby R^, a benzyl group is pre- 
ferred. As the aralkyi group represented by R^, a benzyl group is preferred. As the aralkyi group represented by X** or 
X^, a phenyl group is prefen-ed. Examples of the aralkyi group represented by X^ or X^ include a benzyl group, a halo- 
genated benzyl group (a 4-fluorobenzyl group, a 3-fluorobenzyl group, a 2-fluorobenzyl group, a 2,3-difluorobenzyl 
5 group, a 2,5-difluorobenzyl group, a 4-chlorobenzyl group, a 3-chlorobenzyl group, a 2,5-dichlorobenzyl group, a 4-bro- 
mobenzyl group, a S-bromobenzyl group, an 3-iodobenzyl group, etc.), a 4-tert-butylbenzyl group, a 2-phenylbenzyl 
group, a 3-trifluoromethylbenzyl group, a 3-trifluoromethoxybenzyl group, a 3,5-bis(trifluoromethyl)benzyl group, a 4- 
hydroxybenzyl group, a 4-methoxybenzyl group, a 4-nitrobenzyl group, a 3-cyanobenzyl group, a 3-carboxybenzyl 
group, a 3-phenoxybenzyl group, a 3-(2-fluorophenoxy)benzyt group, a 4-benzyloxybenzyl group, a diphenylmethyl 
70 group, a phenethyl group, an a, a-dimethylbenzyl group and the like. When X^ is a group other than a hydrogen atom, 
X^ is preferably a hydrogen atom. A combination of a lower alkyi group as X^ (for example, a methyl group) and an 
aralkyi group as X^ (for example, a benzyl group) is also preferred. 

[0021] In the aforementioned general formula (I), the substitution positions of X^ and X^ are not particularly limited, 
and they may substitute at any positions on the ring. When X^ or X^ is a substituent other than a hydrogen atom, the 
75 absolute configuration of the carbon atom to which it binds may be In either a S- or R-configuration. The symbol "n' may 
preferably be 0. 

[0022] As the active ingredient of the medicament of the present invention, physiologically acceptable salts of Com- 
pound (I) may be used. Such physiologically acceptable salts include acid addition salts such as inorganic acid salts 
and organic acid salts; base addition salts such as metal salts, ammonium salts and organic amine addition salts; 

20 amino acid addition salts and the like. Examples of the physiologically acceptable acid addition salts include inorgante 
acid salts such as hydrochlorides, sulphates and phosphates, and organic acid salts such as acetates, maleates, f uma- 
rates, tartrates, and citrates. Examples of the physiologically acceptable metal salts include alkali metal salts such as 
sodium salts and potassium salts, alkaline earth metal salts such as magnesium salts and calcium salts, as well as alu- 
minum salts, zinc salts and the like. Examples of the physiologically acceptable organic amine addition salts include 

25 addition salts of organic amines such as morpholine, piperidine and the like. Examples of the physiologically acceptable 
amino acid addition salts include addition salts of lysine, glycine, phenylalanine and the like. 
[0023] As the active ingredient of the medicament of the present invention, the aforementioned compounds in free 
forms or physiologically acceptable salts thereof, as well as any hydrates and solvates thereof may be used. The kind 
of solvents forming the solvates is not particularly limited so long as they are physiologically acceptable. For example, 

30 ethanol, acetone and the like may be used. The compounds represented by the fomnula (I) may have one or more 
asymmetric carbons. As the active ingredient of the medicament of the present invention, any substances falling within 
the scope of the general formula (I) may be used, including optical isomers or diastereoisomers in pure forms, any mix- 
tures of isomers, racemates and the like. When the compounds represented by the general fomnula (I) contain one or 
more double bonds, each configuration thereof may be in either a Z- or E-configu ration. 

35 [0024] The methods for the preparation of typical compounds falling within the compounds represented by the for- 
mula (1) are specifically disclosed in International Publication W098/15555, and are also explained In Japanese Patent 
Unexamined Publication No. 3-204880^1 991 ; Journal of Medicinal Chemistry, vol. 35, p.3578, 1992; Journal of IVIedici- 
nat Chemistry, vol. 36, p.2508, 1993; Journal of Heterocyclic Chemistry, vol. 30, p.241, 1993 and the like. Furthermore, 
the methods for preparing prefen-ed compounds shown below will be specifically explained in detail in the examples of 

40 the present specification. Therefore, those skilled in the art can prepare any compounds falling within the scope of the 
general formula (I) according to the processes disclosed In the aforementioned references or the manufacturing proc- 
esses specifically described In the present specification, or by suitably changing regents and starting materials, and fur- 
ther by appropriately modifying or altering these processes, if necessary. 

[0025] The Intermediate compounds and target compounds obtained in these manufacturing processes can be iso- 
45 lated and purified by methods for purification conventionally used in the field of synthetic organic chemistry, for example, 

neutralization, filtration, extraction, washing, drying, concentration, recrystallization, various kinds of chromatography 

and the like. The intemiediate compounds can also be used in subsequent reactions without particular purification. 

When salts of the compounds represented by the general formula (I) are prepared, the compounds in a free form may 

be dissolved or suspended in a suitable solvent, and a suitable acid or base is added to the mixture to form a salt, and 
so then the resulting salts may be isolated and purified as required. It is also possible to convert a target substance 

obtained In a fomri of salt into a free form, and then converted Into a desired salt. 

[0026] Preferred examples of the active Ingredient of the medicament of the present Invention include: 

(1) those wherein R^ represents a hydrogen atom, a lower alkyi group, a substituted or unsubstituted aryl group, or 
55 a substituted or unsubstituted aromatic heterocyclic group, R^ represents a lower alkyi group, a substituted or 
unsubstituted aralkyi group or a substituted or unsubstituted aryl group, R^ represents a hydrogen atom, a lower 
alkyi group, or a substituted or unsubstituted aralkyi group, X^ and X^ Independently represent a hydrogen atom, a 
lower alkyi group, a substituted or unsubstituted aralkyi group or a substituted or unsubstituted aryl group, and the 
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symbol 'n' represents C^l^iysiologically acceptable salts thereof; more preferreHRmples include: 

(2) those wherein represents a lower alkyi group, a substituted or unsubstituted aryl group, or a substituted or 
unsubstituted aromatic heterocyclic group, represents a lower alkyl group or a substituted or unsubstituted aryl 
group. R^ represents a hydrogen atom or a substituted or unsubstituted aralkyi group, represents a hydrogen 
atom, a lower alkyl group, or a substituted or unsubstituted aralkyi group, represents a hydrogen atom, and the 
symbol 'n' represents 0, or physiologically acceptable salts thereof; and further pretended examples include 

(3) those wherein R** represents a n-propyl group, a n-butyl group, a cyclobutyl group, a cyclopentyl group, a 
cyclohexyl group, a cyclop ropy Imethy I group, a cyclopentylmethyl group, an isopropyl group, or a tert-butyl group, 
R^ represents a n-propyl group or an ethyl group, R^ represents a hydrogen atom, X^ represents a lower alkyl group 
or a substituted or unsubstituted aralkyi group, X^ represents a hydrogen atom, and the symbol 'n' represents 0, 
or physiologically acceptable salts thereof. 


[0027] More specifically, the followings can be exemplified as preferred compounds or physiologically acceptable 
salts thereof suitable as the active ingredient of the medicament of the present invention. Among them. Compound 16, 
Compounds 18-20, Compound 23, Compound 31. Compound 35, Compound 37. Compound 43, and Compound 55 
are particularly preferred. The compounds in free forms or other physiologically acceptable salts of these salts are also 
prefen'ed. References disclosing each con'esponding compound are indicated in the parentheses after the names of 
compounds. As for Compound 6, a racemate thereof is disclosed in Japanese Patent Unexamined Publication No. 3- 
204880/1 991 . It should be understood that the active Ingredients of the medicaments of the present invention are not 
limited to the compounds or physiologically acceptable salts thereof listed below. The compounds specifically disclosed 
in Japanese Patent Unexamined Publication No. 3-204880/1 991 or International Publication W098/15555 or physiolog- 
ically acceptable salts thereof, as well as those listed below, are preferred as the active ingredient of the medteament 
of the present Invention. 


Compound 1 : (R)-8-ethyl-7,8-dihydro-2-(3-noradamantyl)-4-propyl-1 H-lmida20[2,1-i]purin-5{4H)-one L-tartrate 
(Journal of Medicinal Chemistry, vol. 36, p.2508, 1993) 

Compound 2: (S)-8-ethyl-7,8-dihydro-2-(3-noradamantyl)-4-propyl-1 H-imidazo[2,1 -i]purin-5(4H)-one D-tartrate 
(Journal of Medicinal Chemistry, vol. 36, p.2508, 1993) 

Compound 3: (R)-7,8-dihydro-8-isopropyl-2-(3-noradamantyl)-4-propyl-1 H-imidazo[2,1-i]purin-5(4H)-one hydro- 
chloride 

Compound 4: (S)-7,8-dihydro-8-isopropyl-2-(3-noradamantyl)-4-propyl-1 H-imidazo[2,1-i]purin-5(4H)-one hydro- 
chloride 

Compound 5: 7,8-dihydro-2'(3-noradamantyl)-4-propyl-1H-imidazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 6: (R)-2-cyclopentyl-7,8-dihydro-8-methyl-4-propyi-1 H-imida20[2,1-i]purin-6(4H)-one hydrochloride 
Compound 7: (R)-2-cyclopentyl-B-ethyl-7,8-dlhydro-4-propyl-1H-imidazo[2,1-i]purin-5(4H)-one L-tartrate (Japa- 
nese Patent Unexamined Publication No. 3-204880/1991) 

Compound 8: (S)-2-cyclopentyl-8-ethyl-7,8-dihydro-4-propyl-1H-imidazo[2,1-i]purin-5(4H)-one D-tartrate (Japa- 
nese Patent Unexamined Publication No. 3-204880/1991) 

Compound 9: (R)-2-cyclopentyl-7,8-dihydro-8-lsopropyl-4-propyl-1H-lmidazo [2,1-i]purin-5(4H)-one hydrochloride 
(Japanese Patent Unexamined Publication 3-204880/1991) 

Compound 10: (S)-2-cyclopentyl-7,8-dihydro-8-lsopropyl-4-propyl-1H-imldazo [2,1-i]purln-5(4H)-one hydrochloride 
(Japanese Patent Unexamined Publication No. 3-204880/1 991 ) 

Compound 1 1 : (R)-2-cyclopentyl-7,8-dihydro-8-isobutyl-4-propyl-1 H-imidazo[2,1 -i]purin-5(4H)-one L-tartrate 
Compound 12: (S)8-tert-butyl-2-cyclopentyl-7,8-dihydro-4-propyl-1 H-imidazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 13: 8-butyl-2-cyclopentyl-7,8-dihydro-4-propyl-1 H-imidazo[2,1-i]purin-6(4H)-one hydrochloride 
Compound 1 4: (S)-8-cyclohexylmethyl-2-cyclopentyl-7,8-dihydro-4-propyl-1 H-imidazo[2, 1 -i]purin-5(4H)-one 
hydrochloride 

Compound 15: (R)-2-cyclopentyl-7,8-dihydro-8-phenyl-4-propyl-1 H-imidazo[2,1-i]purin-5(4H)-one hydrochloride 
(Japanese Patent Unexamined Publication No. 3-204880/1991) 

Compound 1 6: (R)-8-benzyl-2-cyclopentyl-7,8-dlhydro-4-propyl-1 H-imldazot2,1-i]purin-5(4H)-one hydrochloride 
(Japanese Patent Unexamined Publication No. 3-204880/1991) 

Compound 1 7: (S)-8-benzyl-2-cyclopentyl-7,8-dihydro-4-propyl-1 H-imidazo[2, 1 -i]purin-5(4H)-one hydrochloride 
(Japanese Patent Unexamined Publication No. 3-204880/1991) 

Compound 1 8: 2-cyclopentyl-8-(4-fluorobenzyl)-7,8-dihydro-4-propyl-1 H-imidazo[2,1-i]purin-5(4H)-one hydrochlo- 
ride 

Compound 19: 2-cyclopentyl-8-(3-fluorobenzyl)-7,8-dihydro-4-propyl-1H-imldazo[2.1-i]purin-5(4H)-one hydrochlo- 
ride 

Compound 20: 8-(4^hlorobenzyl)-2-cyclopentyl-7,8-dihydro-4-propyl-1 H-imidazo[2,1 -l]purin-5(4H)-one hydrochlo- 
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ride 

Compound 21 : 8-(3-chlorobenzyl)-2-cyclopentyl-7,8-dihydro-4-propyl-1 H-lmidazo[2,1 -i]purin-5(4H)-one hydrochlo- 
ride 

Compound 22: 2-cyclopentyl-8-(2,6-dichlorobenzyl)-7,8-dihydro-4-propyl-1 H-imidazo[2,1 -i]purin-5(4H)-one hydro- 
chloride 

Compound 23: 8-(4-bromobenzyl)-2-cyclopentyl-7,8-dihydro-4-propyl-1H-lmldazo[2,1-l]purln-5(4H)-one hydro- 
chloride 

Compound 24: 8-(3-bromobenzyl)-2-cyclopentyl-7,8-dihydro-4-propyl-1H-lmldazo[2,1-i]purln-5(4H)-one hydro- 
chloride 

Compound 25: 2-cyclopentyl-7,8-dihydro-8-(4-methoxybenzyl)-4-propyl-1H-lmldazo[2,1-l]purln-5(4H)-one hydro- 
chloride 

Compound 26: 2-cyclopentyl-7,B-dihydro-8-{4-nitrobenzyl)-4-propyl-1 H-imidazo[2,l-i]purin-5(4H)-one hydrochlo- 
ride 

Compound 27: (R)-8(4-benzyloxybenzyl)-2-cyclopentyl-7,8-dihydro-4-propyl-1H-imidazo[2,1-i]pur]n-5(4H)-one 
hydrochloride 

Compound 28: (S)-8-(4-benzyloxyben2yl)-2-cyclopentyl-7,8-dihydro-4-propyl-1 H-imidazo[2, 1 -i]purin-5(4H)-one 
hydrochloride 

Compound 29: (R)-8-benzyl-2-cyclopentyl-7,8-dihydro-1-methyl-4-propyl-1H-imidazo[2,1-i]purln-5(4H)-one hydro- 
chloride 

Compound 30: 2-cyclopentyl-7,8-dibydro-8-diphenylmethyl-4-propyl-1H-imida2o[2,1-i]purin-5(4H)-one hydrochlo- 
ride 

Compound 31 : 2-cyclopentyl-7,8-dihydro-8-phenethyl-4-propyl-1 H-imidazo[2,1-i]purin-5{4H)-one hydrochloride 
Compound 32: (R)-4,8-dibenzyl-2-cyclopentyl-7,8-dihydro-1 H-imidazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 33: (R)-8-benzyl-7,8-dihydro-4-propyl-1H-imidazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 34: (R)-1,8-dibenzyl-7,8-dihydro-4-propyl-1H-imidazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 35: (R)-8-benzy-7,8-d]hydro-2,4-dipropyl-1H-]midazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 36: (R)-8-benzyl-2-cyclopropyl-7,8-dihydro-4-propy!-1 H-imidazo]2,1-i]purjn-5(4H)-one hydrochloride 
Compound 37: (R)-8-benzyl-2-cyclobutyl-7,8-d]hydro-4-propyl-1H-imida2o[2,1-i]purin-6(4H)-one hydrochloride 
Compound 38: (R)-8-benzyl-2-cyclohexyl-7,8-dihydro-4-propyl-1 H-imidazo[2,1-ilpurin-5(4H)-one hydrochloride 
Compound 39: (R)-8-benzy-7,8-dihydro-2-(3-noradamantyl)-4-propyl-1 H-imidazo[2, 1 -i]purin-5(4H)-one hydrochlo- 
ride 

Compound 40: (R)-8-benzyl-2-cyclopentylmethyl-7,8-dihydro-4-propyl-1H-imidazo[2,1-i]purin-5(4H)-one hydro- 
chloride 

Compound 41 : (R)-8-benzyl-7,8-dihydro-2-isopropyl-4-propyl-1H-imidazo[2J-l]purin-5(4H)-one hydrochloride 
Compound 42; (R)-8-benzyl-2-(3-furyl)-7,8-dihydro-4-propyl-1 H-lmidazo[2,l-i]purin-5(4H)-one hydrochloride 
Compound 43: (R)-8-benzyl-2-tert-butyl-7,8-dihydro-4-propyl-1 H-imidazo[2,1 -i]purin-5(4H)-one hydrochloride 
Compound 44: (R)-8-benzyl-7,8-dihydro-4-propyl-2-(3-thienyl)-1H-imidazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 45: 8-(4-bromobenzyl)-2-cyclohexyI-7,8-dihydro-4-propyh1H-lmldazo[2,1-i]purin-5(4H)-one hydrochlo- 
ride 

Compound 46: 8-{4-chlorobenzyl)-7,8-dihydro-2,4-dipropyl-1 H-imldazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 47: 8-(4-chlorDbenzyl)-2-cyclohexyl-7,8-dihydro-4-propyl-1 H-imidazo[2,1-i]purin-5(4H)-one hydrochlo- 
ride 

Compound 48: 8-(4-chlorobenzyl)-2-cyclobutyl-7,8-dihydro-4-propyl-1H-imidazo[2,1-i]purin-5(4H)-one hydrochlo- 
ride 

Compound 49: 8-(4-fluorobenzyl)-7,8-dihydro-2,4-dipropyl-1H-imidazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 50: 2-cyclohe)cyl-8-(4-fluorobenzyl)-7,8-dihydro-4-propyl-1 H-imida20[2,1-i]purin-5(4H)-one hydrochlo- 
ride 

Compound 51: (R)-2-cyclobutyl-8-(4-fluorobenzyl)-7,8-dihydro-4-propyl-1H-imidazo[2,1-i]purin-5(4H)-one hydro- 
chloride 

Compound 52: 2-butyl-8-(4-fIuorobenzyl)-7,8-dihydro-4-propyl-1 H-lmidazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 53: 8-(4-fluorobenzyl)-2-(2-furyl)-7,8-dihydro-4-propyl-1 H-imidazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 54: (R)-8-(4-fluorobenzyl)-2-(3-furyl)-7,8-dihydro-4-propyl-1 H-imidazo[2,1 -i]purin-5(4H)-one 
Compound 55: (R)-2-tert-butyl-8-(4-fluorobenzyl)-7,8-dlhydro-4-propyl-1H-imidazo[2,1-l]purin-5(4H)-one hydro- 
chloride 

Compound 56: 8-(3-fluorobenzyl)-7,8-dihydro-2,4-dipropyl-1H-imldazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 57: 2-cyclobutyl-8(3-fluorobenzyl)-7,8-dihydro-4-propyl-1 H-imidazo[2,1 -l]purin-5(4H)-one hydrochlo- 
ride 

Compound 58: 8-(3-fluorobenzyl)-7,8-dlhydro-2-isobutyl-4-propyl-1 H-imidazo[2,1-i]purin-5(4H)-one 
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mophenyl)-8-(3-fluoroben2yl)-7,8-dlhydro-4-propyl-1^Waa2o[2,1-i]purin-5(4H)-one 

hydrochloride 

Compound 60: 8-(2-fluorobenzyl)-7,8-dihydro-2-]sobutyl-4-propyl-1H-imida2o[2,1-l]purin-5(4H)-one 
Compound 61 : 2-cyclopentyl-7,8-dihydro-8-(3-methylbenzyl)-4-propyl- 1H-imidazo[2,1-i]purin-5(4H)-one 
Compound 62: 2-cyclopentyl-7,8-dihydro-8-(3-lodobenzyl)-4-propyl-1H-Imldazo[2,1-l]purln-5(4H)-one hydrochlo- 
ride 

Compound 63: 2-cyclopentyl-8-(2,3-difluoroben2yl)-7,8-dihydro-4-propyl-1 H-imidazo[2,1-i]purin-5{4H)-one hydro- 
chloride 

Compound 64: 2-cyclopentyl-8-(2,5-difluorobenzyl)-7,8-dihydro-4-propyl-1 H-imidazo[2,1-i]purin-5(4H)-one hydro- 
chloride 

Compound 65: 2-cyciopentyl-8-(2,5-dichlorobenzyl)-7,8-dihydro-4-propyl-1 H-imidazo[2.1-i]purin-5(4H)-one hydro- 
chloride 

Compound 66: (S)-8-tert-buty-7,8-dihydro-2-(3-noradamantyl)-4-propyH H-lmldazo[2,1-l]purln-5(4H)-one hydro- 
chloride 

Compound 67: (S)-8-tert-butyl-2-(3-furyl)-7,8-dihydro-4-propyl-1 H-imldazo[2,1 -l]purin-5(4H)-one 

Compound 68: (S)-8-tert-butyl-2-(3,5-dimethylisoxazol-4-yl)-7,8-dihydro-4-propyl-1 H-imidazo[2,1 -l]purin-5(4H)- 

one hydrochloride 

Compound 69: (S)-7,8-dihydro-2,8-diisopropyI-4-propyl-1 H-imidazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 70: 8-(3-cyanobenzyl)-2-cyclopentyl-7,8-clihydro-4-propyl-1 H-imidazo[2,1-i]purin-5(4H)-one 
Compound 71: (R)-8-benzyl-2-cyclopentyl-4-ethyl-7,8-dihydro-lH-imidazo[2,1-i]purin-5(4H)-one hydrochloride 
Compound 72: (R)-8-benzyl-2-cyclopenty[-4-cyclopropylmethyl-7,8-dihydro-1 H-imldazo[2, 1 -i]purin-5(4H)-one 
Compound 73: (R)-8-benzyi-2-cyclopropylmethyl-7,8-dihydro-4-propyl-1 H-imlda20-[2,1 -i]purin-5(4H)-one hydro- 
chloride 

Compound 74: 8-(3-carboxybenzyl)-2-cyclopentyl-7,8-dihydro-4-propyl-1 H-imidazo[2,1 -i]purin-5(4H)-one 

Compound 75: 2-cyclopentyl-8-{a, a-dlmethylbenzyl)-7,8-dihydro-4-propy!-1H-lmidazo[2,1-i]purln-5(4H)-one 

Compound 76: (R)-2-cyclopentyl-7,8-dihydro-8-(4-hydroxybenzyl)-4-propyi-1 H-lmlda20[2,1 -i]purln-5(4H)-one 

Compound 77: (R)-8-benzyl-7,8-dihydro-4-propyl-2-(3-pyridyl)-1 H-imidazo[2,1-i]purin-5(4H)-one 

Compound 78: (R)-8-benzyl-7,8-dihydro-2-phenyl-4-propyl-1 H-imidazo[2,1 -i]purin-5(4H)-one 

Compound 79: (R)-8-benzyl-7,8-dihydro-4-propyt-2-(2,2,3,3-tetramethylcyclopropyl)-1 H-]midazo[2,1 -i]purin-5(4H)- 

one 

Compound 80: (R)-8-benzyi-7,8-dlhydro-2-(3,4-methylenedjoxyphenyl)-4-propyl-1 H-imidazo[2,1 -i]purin-5{4H)-one 

Compound 81 : (R)-8-benzyl-7,8-dihydro-4-propyl-2-(4-pyridyl)-1 H-imidazo[2,1-i]purin-6(4H)-one 

Compound 82: (R)-8-ben2yl-7,8-dihydro-4-propyl-2-(2-pyrazyl)-1 H-imidazo[2,1-i]purin-5(4H)-one 

Compound 83: (R)-8-benzyl-7,8-dihydro-4-propyl-2-(2-thienyl)-1 H-imidazo[2,1-i]purin-5(4H)-one 

Compound 84: (R)-8-benzyl-2-cyclopentyl-7,8-dihydro-4-methyl-1 H-imida2o[2,1 -i]purin-5(4H)-one 

Compound 85: (R)-8-benzyl-2-cyclopentyl-7,8-d]hydro-4-phenyl-1 H-imidazo[2,1-l]purin-5(4H)-one 

Compound 86: 8-(4-tert-butylbenzyl)-2-cyclopentyi-7,8-dihydro-4-propyl-1H-imida2o[2,1-i]purin-5(4H)-one 

Compound 87: 2-cyclopentyl-7,8-dihydro-8-(2-phenylbenzyl)-4-propyl-lH-imidazo[2,1-i]pur]n-5(4H)-one 

Compound 88: 2-cyclopentyl-7,8-dihydro-4-propyl-8-(3-trifluoromethyIbenzyl)-1H-imidazo[2,1-i]purin-5(4H)-one 

Compound 89: 2-cyclopentyl-8-[3-(2-fluorophenoxy)benzyl]-7,8-dihydro-4-propyl-1 H-imida20[2,1 -i]purin-5(4H)- 

one 

Compound 90: 2-cyc!opentyl-7,8-dihydro-8-(3-phenoxybenzyi)-4-propyl-1 H-imidazo[2,1 -i]purin-5(4H)-one 
Compound 91 : 2-cyclopentyl-7,8-dihydro-4-propyl-8-(3-trifluoromethoxybenzyl)-1 H-imidazo[2,1-i]purin-5(4H)-one 
Compound 92: 8-[3,5-bis(trifluoromethyl)benzyl]-2-cyciopentyl-7,8-dihydro-4-propyl-1 H-imidazo[2 J -i]purin-5(4H 
one 

Compound 93: 8-ben2yl-2-cyclopentyl-7,8-dihydro-8-methyl-4-propyl-1 H-imidazo[2,1-i]purin-5{4H)-one 
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[0028] The compounds represented by the general formula (I) or physiologically acceptable salts thereof have insu- 
lin secretion enhancing action in cultured p-cells and hypoglycemic action in rats, and accordingly, they are useful as 
an active ingredient of the medicament for the treatment of diabetes. Further, they are useful as an active ingredient of 
the medicament for the prophylactic and/or therapeutic treatment of various complications of diabetes, for example, 
retinopathy, nephropathy, neurosis and the lil<e. As the active ingredient of the medicament of the present invention, one 
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or more substances selecte^Ri the group consisting of the compounds represente^^he general fomiuia (I) and 
physiologically acceptable salts thereof, and hydrates thereof and solvates thereof can be used. Although the afore- 
mentioned substances, per se, may be administered, it Is generally desirable to provide the medicament in a form of a 
pharmaceutical composition comprising the aforementioned substance as the active ingredient and one or more phar- 

5 maceutical additives. The medicament of the present invention can be administered to human and other mammals. 
[0029] The fomi of the phamiaceutical composition is not particularly limited, and an appropriate form most suitable 
for a purpose of the prophylactic or therapeutic treatment can be selected from forms of phamiaceutical preparations 
for oral or parenteral administration. Examples of phamiaceutical preparations suitable for oral administration include 
tablets, capsules, powders, granules, subtilized granules, syrups, solutions, emulsions, suspensions, chewable formu- 

10 lations and the like. Examples of phamiaceutical preparations suitable for parenteral administration include injections 
(for subcutaneous injection, intramuscular injection, intravenous injection or the like), drip Infusions, inhalants, sprays, 
suppositories, transdermal or transmucosal preparations in the forms of gel, ointment or the like, transdemial prepara- 
tions in the forms of patch, tape or the like. However, the preparations are not limited to these examples. 
[0030] Liquid preparations suitable for oral administration such as solutions, emulsions and syrups can be prepared 

IS by using water, saccharides such as sucrose, sorbitol and fructose, glycols such as polyethylene glycol and propylene 
glycol, oils such as sesame oil, olive oil and soybean oil, preservatives such as p-hydroxybenzolc acid esters, flavors 
such as strawberry flavor and peppemnint or the like. For the preparation of solid preparations such as capsules, tablets, 
powders and granules, excipients such as lactose, glucose, sucrose and mannitol, disintegrating agents such as starch 
and sodium alginate, lubricants such as magnesium stearate and talc, binders such as polyvinyl alcohol, hydroxypro- 

20 pylcellulose and gelatin, surface active agents such as fatty acid esters, plastlcizers such as glycerin or the like may be 
used. 

[0031] Pharmaceutical preparations for injection or drip infusion, which are suitable for parenteral administration, 
contain the aforementioned substance as the active ingredient preferably in a sterilized aqueous medium isotonic with 
blood of a recipient in a dissolved or suspended state. For example, as for injections, a solution can be prepared by 

25 using an aqueous medium consisting of saline, a glucose solution, or a mixture of saline and a glucose solution. Prep- 
arations for enteral administration can be prepared, for example, by using a can-ier such as cacao butter or hard fat, and 
are provided as suppositories. Further, for the preparation of sprays, a carrier may be used which can disperse the 
aforementioned substance as the active ingredient as fine particles, and facilitate adsorption of the active ingredient 
without stimulating mucosae of oral cavity and respiratory tract of recipients. Specifically, examples of the can-ier include 

30 lactose and glycerol. Depending on the properties of the substance as the active ingredient and the carrier, pharma- 
ceutical preparations in forms of aerosol, dry powder and the like can be prepared. To these phamiaceutical prepara- 
tions for parenteral administration, one or more auxiliary ingredients selected from glycols, oils, flavors, preservatives, 
excipients, disintegrating agents, lubricants, binders, surface active agents, plasticizers and the like may also be added. 
[0032] Dose and frequency of administration of the medicament of the present invention may preferably be 

35 increased or decreased depending on various factors such as type and severity of diseases, dosage form, conditions 
of patients such as age and body weight, and presence or absence of complications. In general, the medicament may 
preferably be administered in an amount of 1 to 1000 mg/kg per day for an adult dividedly as three or four times of 
administrations. 

[0033] According to another aspect of the present invention, there are provided the compounds of the general for- 
40 mula (I): 

(1) wherein R"* represents a 3-noradamantyl group, represents a n-propyl group, R^ represents a hydrogen 
atom, represents a hydrogen atom, a tert-butyl group, an isopropyl group, or a benzyl group, represents a 
hydrogen atom, and the symbol "n* represents 0; 

45 (2) wherein represents a cyclopentyl group, R^ represents a n-propyl group, R^ represents a hydrogen atom, X^ 
represents a n-butyl group, an isobutyl group, a tert-butyl group, a cyclohexylmethyl group, an aralkyi group whose 
alkyi moiety is substituted or an unsubstituted aralkyi group (except for a benzyl group), or an aralkyi group (pref- 
erably a benzyl group) having one or more substituents (preferably one or two, more preferably one) selected from 
the group consisting of a halogen atom, a substituted or unsubstituted lower alkyI group, a lower alkoxyl group 

50 (preferably a methoxy group), an aralkyloxy group (preferably a benzyloxy group), a carboxyl group, a cyano group, 
a hydroxyl group, and a nitro group on the ring, X^ represents a hydrogen atom, and the symbol 'n' represents 0; 
(3) wherein R^ represents a cyclopentyl group, R^ represents a n-propyl group, R^ represents a lower alkyI group 
(preferably a methyl group), X^ represents a substituted or unsubstituted aralkyi group (preferably a benzyl group), 
X^ represents a hydrogen atom, and the symbol "n" represents 0; 

55 (4) wherein R^ represents a cyclopentyl group, represents a substituted or unsubstituted aralkyi group (prefer- 
ably a benzyl group), a lower alkyI group (except for a n-propyl group; preferably a cyclopropylmethyl group or a lin- 
ear lower atkyi group) or a substituted or unsubstituted aryl group (preferably a phenyl group), R^ represents a 
hydrogen atom, X^ represents a substituted or unsubstituted aralkyi group (preferably a benzyl group), X^ repre- 
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id the symbol ■n" represents 0; 

(5) wherein represents a hydrogen atom, represents a n-propyl group, R^ represents a hydrogen atom, or a 
substituted or unsubstituted aralkyi group (preferably a benzyl group), represents a substituted or unsubstituted 
aralkyi group (preferably a benzyl group), represents a hydrogen atom, and the symbol 'n* represents 0; 

(6) wherein represents a lower alkyi group (except for a cyclopentyl group), a substituted or unsubstituted aro- 
matic heterocyclic group, or a substituted or unsubstituted aryl group, R^ represents a n-propyl group, R^ repre- 
sents a hydrogen atom, X^ represents a substituted or unsubstituted aralkyi group (preferably a benzyl group), X^ 
represents a hydrogen atom, and the symbol "n" represents 0; 

(7) wherein R^ represents a linear or branched lower alkyl group (preferably an isopropyl group) or a substituted or 
unsubstituted aromatic heterocyclic group, R^ represents a n-propyl group, R^ represents a hydrogen atom, X^ rep- 
resents a lower alkyl group (except for a methyl group; preferably an isopropyl group, or an isobutyl group, a t-butyl 
group), X^ represents a hydrogen atom, and the symbol "n" represents 0; and 

(8) wherein R^ represents a cyclopentyl group, R^ represents a n-propyl group, R^ represents a hydrogen atom, X^ 
represents a methyl group, X^ represents a substituted or unsubstituted aralkyi group, and the symbol "n' repre- 
sents 0. 

[0034] Specific examples of these compounds include, for example, Compounds 3-5, Compounds 11-14, and 

Compound 18 to Compound 93. 

[0035] As preferred compounds, there are provided: 

the aforementioned compounds wherein R^ represents a cyclopentyl group, R^ represents a n-propyl group, R^ 
represents a hydrogen atom, XI represents an aralkyi group (preferably a benzyl group) having one or more (pref- 
erably one) halogen atoms on the ring or an unsubstituted aralkyi group (except for a benzyl group), X^ represents 
a hydrogen atom, and the symbol "n" represents 0; 

the aforementioned compounds wherein R^ represents a cyclopentyl group, R^ represents a linear or branched 
lower alkyl group (except for a n-propyl group), R^ represents a hydrogen atom, X^ represents a substituted or 
unsubstituted aralkyi group (preferably a benzyl group), X^ represents a hydrogen atom, and the symbol 'n" repre- 
sents 0; and 

the aforementioned compounds wherein R^ represents a lower alkyl group (except for a cyclopentyl group), R^ rep- 
resents a n-propyl group, R^ represents a hydrogen atom, X^ represents a substituted or unsubstituted aralkyi 
group (preferably a benzyl group), X^ represents a hydrogen atom, and the symbol "n" represents 0; 

[0036] Particularly preferred compounds are: 

the aforementioned compounds where R^ represents a cyclopentyl group, R^ represents an ethyl group, R^ repre- 
sents a hydrogen atom, X^ represents a substituted or unsubstituted aralkyi group (preferably a benzyl group), X^ 
represents a hydrogen atom, and the symbol "n" represents 0; and 

the aforementioned compounds wherein R^ represents a tert-butyt group, R^ represents a n-propyl group, R^ rep- 
resents a hydrogen atom, X^ represents a substituted or unsubstituted aralkyi group (preferably a benzyl group), 
X^ represents a hydrogen atom, and the symbol *n' represents 0. 

[0037] As salts of the aforementioned compounds, those explained above can be used. It should be understood 
that, besides the aforementioned compounds in free forms and physiologically acceptable salts thereof, any hydrates 
and solvates thereof fall within the scope of the present invention. Further, any isomers, mixtures of isomers, racemates 
and the like also fall within the scope of the present invention. These compounds and salts thereof are useful as, for 
example, the active ingredient of the medicament of the present invention. However, utilities of the compounds of the 
present invention and salts thereof are not limited to said particular utility. 

Best Mode for Canning out the Invention 

Examples 

[0038] The present invention will be explained more specifically with reference to the following examples. However, 
the scope of the present invention is not limited to the following examples. 

Fomnulation Example 1 : Tablet 

[0039] Tablets consisting of the following composition were prepared in a conventional manner. 
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Formulation 
[0040] 
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10 


15 


20 


25 


30 


35 


Compound 16 

20 mg 

Lactose 

143.4 mg 

Potato starch 

30 mg 

Hydroxypropylcellulose 

6mg 

Magnesium stearate 

0.6 mg 


200 mg 


Fomiulation Example 2: Capsule 

[0041] Capsules consisting of the following composition were prepared in a conventional manner. 

Fomnulation 

[0042] 


Compound 16 
Avicell 

Magnesium stearate 

20 mg 
99.5 mg 
0.5 mg 


120 mg 


Fomriulation Example 3: Injection 


[0043] Injections consisting of the following composition were prepared in a conventional manner. 
Fonmulation 
40 [0044] 


Compound 16 

2 mg 

Purified soybean oil 

200 mg 

Purified yolk lecithin 

24 mg 

Glycerol for Injection 

50 mg 

Distilled water for injection 

1.72 ml 


2.00 ml 


Formulation Example 4: Suppository for anus 

55 

[0045] Preparations for rectal administration consisting of the following composition were prepared In a conven- 
tional manner. 


20 
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Formulation 
[0046] 


Compound 16 

2.5 mg 

WitepsolH15 

678.8 mg 

Witepsol E75 

290.9 mg 

Potassium primary phosphate 

13.6 mg 

Sodium secondary phosphate 

14.2 mg 


1 ,000 mg 


Example 1: Compound 3 

[0047] To 6-methylthlo-8-(3-noradamantyl)-3-propyl-7H-purin-2(3H)-one (Compound 3a, 3.06 g, 8.90 mmol) 
20 obtained by a known method [Journal of Medicinal Chemistry, vol. 36, p.2508, 1993] was added (R)-valinol (5.7 ml, a 
4.66 U solution in dimethyl sulfoxide, 3.0 eq.) under an argon flow, and the mixture was heated at ISO^'C for 3.5 hours 
with stlning. The reaction solution was poured into a 1 0% aqueous solution of ammonium chloride, and the mixture was 
extracted with chloroform. The organic layer was washed with a saturated aqueous solution of sodium chloride and 
dried, and then the solvent was evaporated. The residue was purified by silica gel column chromatography (chloro- 
25 form:methanol = 1 0:1 ) to obtain an adduct (2.97 g, 84 %). To the adduct (2.78 g, 6.97 mmol) was added thionyl chloride 
(30 ml), and the mixture was heated at 60°C for 3 hours with stirring. After the excessive thionyl chloride was evapo- 
rated, the reaction mixture was neutralized with sodium hydrogen carbonate and extracted with chloroform. The organic 
layer was washed with a saturated aqueous solution of sodium chloride and dried, and the solvent was evaporated. The 
residue was purified by silica gel column chromatography (chlorofonn: methanol = 50:1), and the solvent was evapo- 
30 rated. A methanolic solution of hydrochloric acid was added to the residue and the solvent was evaporated. The residue 
was crystallized from ethyl acetate/hexane to obtain Compound 3 (2.25 g, 77 %). 



Yield: 65% 

Melting point: 105-107'*C (cyclohexane) 

35 Optical rotation: [a]^^ +36,9° {c 1 ,00, CH3OH. >99% ee [CHIRALCEL CD column (4.6 x 250 mm), Daicel Chem- 
ical Industries, elution solvent: hexane/ethanol/diethyiamine = 95/5/0.05]} 

NMR (270 MHz, CDCI3) 5 : 0.98 (t, 3H, J=7.4Hz). 1.05 (d. 3H. J=:6.6Hz), 1.14 (d. 3H, J=7.0Hz), 1.65-2.10 (m. 
1 1 H), 2.30 (m, 2H), 2.41 (m, 2H), 2.69 (t, 1 H, J=6.0Hz). 4.01 (dd, 1 H, J=1 1 ,0, 7.0Hz), 4.09-4.22 (m, 3H), 4.32 (dd, 
1H, J=11.0, 10.0Hz) 

40 IB (KBr): 1714, 1688, 1591 cm*"" 
EI-MS: m/e 381 (M*) 


45 

Elemental analysis: for C22H31N5O • HCI 

•O.4H2O 


Calculated (%): 

C, 63.87; 

H, 8.26; 

N, 15.26 


Found (%): 

C, 63.92; 

H. 8.19; 

N, 15.20 


50 

Example 2: Compound 4 


[0048] Compound 4 was obtained from Compound 3a and (S)-valinol in the same manner as Example 1 . 

55 Yield: 57% 

Melting point: 108-110°C (cyclohexane) 

Optical rotation: [a\^'ZO.&' {c 1 .00, CH3OH, >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Oaicel Chemical 
Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 


21 


EP 1 092 435 A1 


Elemental analysis: for C22H31N5O • HCI • 0.25C6Hi2 

Calculated (%): 
Found (%): 

C. 64.29; 
C, 63.72; 

H, 8.04; 
H, 8.30; 

N, 15.95 
N. 15.43 


10 Example 3: Compound 5 

[0049] Compound 5 was obtained from Compound 3a and 2-aminoethanol In the same manner as Example 1 . 

Yield: 21% 

15 Melting point: 274-276''C (ethyl acetate/toluene) 

NMR (270 IVIHz. CDCI3) 6 : 0.99 (t, 3H, J=:7.4H2). 1 .67-2.08 (m, 12H), 2.20-2.28 (m, 2H), 2.40-2.43 (m, 2H), 2.71 
(t, 1 H, J=6.0Hz), 4.09-4.20 (m, 4H), 4.27-4.40 (m. 2H) 
IR(KBr): 1719. 1669, 1590 cm"'* 
EI-MS: m/e 339 (M^ 


Elemental analysis: for C19H25N5O • HCI • O.5H2O 

Calculated (%): 
Found (%): 

C, 59.29; 
C, 59.31; 

H, 7.07; 
H. 7.24; 

N. 18.19 
N, 18.07 


Example 4: Compound 6 

30 

[0050] Compound 6 was obtained from 8-cyctopentyl-6-methylthio-3-propyl-7IH-purin-2(3H)-one (Compound 6a, 
Journal of IHeterocyciic Chemistry, vol. 30, p.241 , 1993) and (R)-alaninoi in the same manner as Example 1 . 

Yield: 43% 

35 Melting point: 21 8-21 9°C (ethyl acetate/cyclohexane) 

Optical rotation: [a]D20 +41 .5** {c 1 .00, CH3OH, 96% ee [CHIRALCEL CD column (4.6 x 250 mm), Daicel Chemical 
Industries, elution solvent hexane/ethanol/diethylamine = 95/5/0.05]} 


40 


Elemental analysis: for C16H23N5O • HCI • O.2H2O 

Calculated (%): 
Found (%): 

C, 56.28; 
C, 56.14; 

H, 7.20; 
H, 7.45; 

N, 20.51 
N, 20.33 


Example 5: Compound 7 

[0051] Compound 7 was obtained from Compound 6a and (R)-2-amino-1 -butanol in the same manner as Example 
so 1 except that the compound was obtained as L-tartrate Instead of hydrochloride. 

Yield: 18% 

Melting point: 209^C (isopropanol) 

Optical rotation: [a]o^^ +4.2° {c 1 .00, dioxane, 95% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 
55 Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 
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Elemental analysis: for C16H23N5O • C4H6O6 

Calculated (%): 
Found (%): 

C. 54.18; 
C, 54,47; 

H, 6.71; 
H, 6.60; 

N, 15.04 
N, 14.68 


10 Example 6: Compound 8 

[0052] Compound 8 was obtained from Compound 6a and (S)-2-amino-1 -butanol in the same manner as Example 
1 except that the compound was obtained as D-tartrate Instead of hydrochloride. 

75 Yield: 9% 

Melting point: 210-212*C (isopropanol) 

Optical rotation: [a]D^°-5.3° {c 1 ,00, dioxane, >99% ee [CHIRALCEL OD column (4.6 x 260 mm), Daicel Chemical 
Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 


20 



Elemental analysis: for C16H23N5O • C4H6O6 


Calculated (%): 

C, 54.18; 

H, 6,71; 

N, 15.04 

25 

Found (%): 

C. 53.74; 

H, 6.60; 

N, 14.88 


Example 7: Compound 9 

30 [0053] Compound 9 was obtained from Compound 6a and (R)-valinol in the same manner as Example 1 . 
Yield: 26% 

Melting point: 116-118*'C (toluene/cycloliexane) 

Optical rotation: [a]^^^ +51 .1 ° {c 1 .00, CH3OH, >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chem- 
35 ical Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 

NMR (270 MHz, CDCI3) 5 : 0.90-1.15 (m. 9H), 1.60-2.00 (m, 6H), 2.10-2.25 (m. 4H), 3.20-3.40 (m, 1H), 4.00- 
4,40 (m, 6H), 11.32 (brs, 1H) 
IR(KBr): 1719, 1717, 1681. 1593 cm'*" 
EI-MS: m/e 329 (M"^) 

40 



Elemental analysis: for C18H27N5O • 0.5HCI • 0.5H2O 

45 

Calculated (%): 

C, 60.70; 

H, 7.92; 

N, 19.66 


Found (%): 

C, 60.61; 

H, 8.24; 

N. 19.43 


Example 8: Compound 10 

so 

[0054] Compound 10 was obtained from Compound 6a and (S)-varmol in the same manner as Example 1 . 
Yield: 61% 

Melting point: 109-112°C (toluene/cyclohexane) 
55 Optical rotation: [a]o^° -53.9° {c 1 .00, CH3OH, >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 
Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 
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Elemental analysis: for C18H27N5O • 0.5HCI • H2O 

Calculated (%): 
Found (%): 

C, 59.12; 
C, 59.11; 

H. 8.13; 
H, 8.29; 

N. 19.15 
N, 18.81 


10 Example 9: Compound 1 1 

[0055] Compound 1 1 was obtained from Compound 6a and (R)-leucinol in the same manner as Example 5. 
rield: 65% 

IS Melting point: 221 -223**C (methanol/ether) 

Optical purity: >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical Industries, elutlon solvent: hex- 

ane/ethanol/diethylamlne = 95/5/0.05] 

NMR (270 MHz, DMSO-de) 5 : 0.87 (t, 3H, J=7.6Hz), 0.91 (d. 3H, J=3.6Hz), 0.93 (d, 3H, J=4.3Hz). 1.42 (m, 1H), 

1.44-1.84 (m, 10H). 1.87-1.97 (m, 2H), 3.12 (quin, 1H, J=8.1Hz), 3,56 (dd, 1H, J=10.9, 6.9Hz), 3.87 (dd, 2H, J=7.9, 
20 6.9Hz), 4,12 (dd, 1H, J=10.9, 9.6Hz), 4.24 (m, 1H), 4.25 (s. 2H) 

IR(CHCl3): 1716. 1682. 1581 cm'*" 

EI-MS: m/e 343 (M^ 



Elemental analysis: for 


Ci9H29N5O-C4H6O6*0,4H2O 


Calculated (%): 

C, 55.17; 

H. 7.21; 

N. 13.99 

Found (%): 

C, 55.23; 

H, 7.24; 

N, 13.87 


Example 10: Compound 12 

35 [0056] Compound 1 2 was obtained from Compound 6a and (S)-tert-leucinol in the same manner as Example 1 . 
Yield: 47% 

Melting point: 184-186°C (acetone/ether) 

Optical rotation: [a]Q^^ -33.3° {c 1 .1 2, CHCI3, >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 
40 Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 

^H NMR (270 MHz, CDCI3) 5 : 0.99 (t, 3H. J=7.4Hz), 1.06 (s, 9H), 1.65-1.95 (m, 8H). 2.10-2.22 (m, 2H), 3.28 (quin, 
1H, J=7,9Hz), 4.09 (m, 1H). 4.10 (t, 2H, J=7.6Hz), 4,23 (m, 2H) 
IR(CHCl3): 1717, 1687, 1587 cm-'' 
El • MS: m/e 343 (M^) 

45 


Elemental analysis: for C19H29N5O • HCI • O.5H2O 

Calculated (%): 
Found (%): 

C, 58.67; 
C, 68.85; 

H. 8.03; 
H, 8.17; 

N, 18.01 
N, 17.92 


Example 1 1 : Compound 1 3 

55 

[0057] Compound 1 3 was obtained from Compound 6a and 2-amino-1 -hexanol in the same manner as Example 1 . 
Yield: 40% 
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^ acetone) 

NMR (270 MHz, CDCI3) 5 : 0,94 (t, 3H. J=7.1 Hz), 0.98 (t, 3H, J=7.4Hz), 1.36-1.45 (m, 2H), 1.61-1.92 (m, 12H), 
2.08-2.21 (m. 2H), 3.27 (quin, 1H. J=7.9Hz), 3.94 (m. 1H). 4.10 (t. 2H, J=7.4H2), 4.34-4.41 (m, 2H) 
IR (CHCI3): 1732, 1716, 1699. 1687, 1506 cm "" 
EI-MS: m/e 343 (M*) 


Elemental analysis: for C19H29N5O • 1.2HCI 

Calculated (%): 
Found (%): 

C, 58.93; 
C, 59.22; 

H, 7.86; 
H, 7.96; 

N, 18.09 
N, 18.13 


IS Example 12: Compound 14 

[0058] Compound 14 was obtained from Compound 6a and (S)-2-amino-3<:yc{ohexyl-1 -propanol in the same man- 
ner as Example 1. 

20 Yield: 36% 

Melting point: 198-200''C (acetone/ether) 

Optical rotation: [ab^'^-51 .3^ {c 0.60, CHCI3, >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 
Industries, elution solvent: hexane/ethanol/diethylamlne = 95/5/0.05]) 

^H NMR {270 MHz, CDCI3) 6 : 0.98 (t, 3H, J=7.4Hz), 1.14-1.37 (m, 3H), 1.54-1.89 (m, 18H), 2.16 (m, 2H), 3.27 
25 (quin. 1H, J=7.9Hz),3.91 (dd. 1H. J=11.2, 6.6Hz), 4.10 (t. 2H, J=7.6Hz). 4.38 (dd. 1H, J=11.2, 10.3Hz), 4.48 (quin, 
1H, J=6.6Hz) 

1R(CHCI3): 1734, 1716, 1697, 1683, 1654, 1540 cm-'' 
EI-MS: m/e 383 (M^ 


Elemental analysis: for C22H33N5O • HCI 

Calculated (%): 
Found (%): 

C, 62.92; 
C, 62.68; 

H, 8.16; 
H. 8.21; 

N, 16.67 
N, 16.50 


Example 13: Compound 15 

40 [0059] Compound 15 was obtained from Compound 6a and (R)-phenyl9lycinol in the same manner as Example 1 . 
Yield: 49% 

Melting point: 215-219°C (chloroform/ether) 

Optical rotation: [a]^^ +87.5° {c 1 .00, CH3OH, >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chem- 
45 ical Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 

^H NMR (270 MHz, CDCI3) 5: 1.00 (t. 3H, J=7.4Hz), 1.65-2,00 (m. 8H). 2.10-2.25 (m, 2H), 3.20-3.35 (m, 1H), 4.12 
(t, 2H, J=7.4Hz), 4.18 (dd. 1H, J=11.5, 7.5Hz), 4.72 (dd, 1H, J=11.5, 10.5Hz). 5.54 (dd, 1H, J=10.0. 7.5Hz), 7.25- 
7.45 (m, 5H) 

IR (KBr): 1726. 1690, 1594 cm'^ 
50 EI-MS: m/e 363 (M'O 


Elemental analysis: for C21H25N5O • HCI • O.2H2O 

Calculated (%): 
Found (%): 

C. 62.51; 
C. 62.61; 

H, 6.59; 
H, 6.99; 

N, 17.33 
N, 16.93 
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Example 14: Compound 16 

[0060] Compound 1 6 was obtained from Compound 6a and (R)-phenylalaninol in the same manner as Example 1 . 

5 Yield: 43% 

Melting point: 224-226°C (toluene) 

Optical rotation: [aJo^^ +47.3* {c 1 .00, CH3OH, >99% ee [CHIRALCEL OD column (4.6 x 250 mm). Daicel Chem- 
ical Industries, elutlon solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 

NMR (270 MHz, CDCI3) 6 : 0.95 (t, 3H. J=7.4Hz), 1.65-2.00 (m, 8H), 2.15-2.30 (m, 2H). 3.00 (dd. 1H, J=14.0. 
10 B.OHz), 3.23 (dd, 1 H. J=14.0, 4,6Hz). 3.25-3.40 (m, 1 H), 4.00-4.15 (m, 3H), 4.21 (dd, 1 H, J=9.0, 4.5Hz). 4.65-4.75 
(m, 1H), 7.20-7.40 (m, 5H) 
IB (KBr): 1722, 1682, 1591 cm"'' 
EI-MS: m/e 377 (M+) 


15 



Elemental analysis: for C22H27N5O • HCI 


Calculated (%): 

C, 63.83; 

H, 6.82; 

N, 16.92 

20 

Found (%): 

C. 64.01; 

H, 6.88; 

N, 16.63 


Example 15: Compound 17 

25 [0061 ] Compound 1 7 was obtained from Compound 6a and (S)-phenyla!anlnol in the same manner as Example 1 . 
rield: 71% 

Melting point: 215-220*C (ethanol) 

Optical rotation: [ajQ^^ -51 .3° {c 1 .00, CH3OH, >99% ee [CHIRALCEL OD column (4,6 x 250 mm), Daicel Chemical 
30 Industries, elutlon solvent hexane/ethanol/diethylamine = 95/5/0.05]} 



Elemental analysis: for C22H27N5O • HCI 

Calculated (%): 
Found (%): 

C, 63.83; 
C, 63.68; 

H, 6.82; 
H, 7.14; 

N, 16.92 
N, 16.83 


40 Example 16: Compound 18 

[0062] Compound 18 was obtained from Compound 6a and 4-fluorophenylalaninol (Indian Journal of Chemistry, 
Section B, vol. 1 5B, p.260, 1 977) in the same manner as Example 1 . 

45 Yield: 47% 

Melting point: 226-228*0 (methanol/ether) 

^H NMR (270 MHz, CDCI3) 5 : 0.96 (t, 3H, J=7.4Hz), 1.69-1.91 (m, 8H), 2.12-2.21 (m, 2H). 3.02 (dd. 1H, J=14.5. 
7.2Hz), 3.17 (dd, 1H, J=14.5, 4.0Hz), 3.28 (quin, 1H, J=7.9Hz), 4.05 (m, 1H), 4.06 (t. 2H. J=8.6Hz), 4.24 (dd, 1H. 
J=:11.9, 9.6Hz), 4.67 (m, 1H), 7.03 (t, 2H, J=8.6Hz), 7.25 (t, 2H, J=8.6Hz) 
50 IR{CHCl3) 1717, 1684, 1585, 1512 cm""" 
EI-MS: m/e 395 (M+) 


Elemental analysis: for C22H26FN50 • HCI 

Calculated (%): 

C, 61.18; 

H, 6.30; 

N. 16.21 
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(continued) 


Elemental analysis: for C22H26FN5O • HCI 

Found (%): 

C, 61.23; 

H, 6.38; 

N, 16.16 


5 

Example 17: Compound 19 

[0063] Compound 19 was obtained from Compound 6a and 3-fluorophenylalanlnol (Indian Journal of Chemistry, 
Section B, vol. 1 5B, p.260, 1 977) in the same manner as Example 1 . 

10 

Yield: 60% 

Melting point: 171-173*C (acetone/ether) 

NMR (270 IVIHz, CDCI3) 5 : 0.96 (t, 3H, J=7.4Hz), 1.63-1.94 (m, 8H), 2.08-2.23 (m, 2H), 2.99 (dd, 1H, J=14.2, 
7.6Hz), 3.22-3.33 (m, 2H). 4.06 (m, 1H), 4.07 (t, 2H, J=6.3Hz). 4.24 (dd, 1H, J=11.9, 9.9Hz), 4.69 (m, 1H). 6.95- 
75 7.08 (m, 3H), 7.31 (m, 1H) 

IR (CHCI3): 1716, 1682. 1585 cm-*' 
EI-MS: m/e 395 (M*) 


20 


Elemental analysis: for C22H26FN5O • HCI 

Calculated (%): 
Found (%): 

C, 61.18; 
C. 61.03; 

H, 6.30; 
H, 6.34; 

N, 16.21 
N. 16.01 


Example 18: Compound 20 

[0064] Compound 20 was obtained from Compound 6a and 4-chlorophenylalaninol (DE-A-2206961) in the same 
30 manner as Example 1 . 

Yield: 52% 

Melting point: 222-224^C (acetone) 

^H NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H. J=7.3Hz), 1.64-1.92 (m, 8H), 2.05-2.21 (m, 2H), 3.01 (dd, 1H, J=13.9, 
35 6.9Hz), 3.1 6 (dd, 1 H, J=1 3.9, 4.6Hz), 3.28 (quin, 1 H, J=7.9Hz), 4.03 (dd, 1 H, J=11 .9. 6.6Hz), 4,06 (t, 2H. J=7.3Hz), 
4.24 (dd, 1H, J=11.9, 9.9Hz), 4.66 (m, 1H), 7.22 (d, 2H, J=8.3Hz), 7.31 (d, 2H, J=8.3Hz) 
IR (CHCI3): 1714, 1682, 1585 cm"^ 
EI-MS: m/e 411 (M+) 

40 


Elemental analysis: for C22H26CIN5O • HCI 

Calculated (%): 
Found (%): 

C, 58.93; 
C, 58.98; 

H, 6.07; 
H. 6.12; 

N, 15.62 
N, 15.45 


Example 19: Compound 21 

50 [0065] Compound 21 was obtained from Compound 6a and 3-chlorophenylalaninol (DE-A-2206961) in the same 
manner as Example 1 . 

Yield: 32% 

Melting point: 146-148°C (acetone) 
55 ^H NMR (270 MHz, CDCI3) 6 : 0.96 (t, 3H, J=7.6Hz), 1.69-1.90 (m. 8H). 2.15 (m, 2H), 2.98 (dd, 1H. J=14.1, 7.6Hz), 
3.20 (dd, 1 H, J=1 4.1 , 5.0Hz), 3.28 (quin, 1 H, J=7.9Hz), 4.03 (dd, 1 H, J=9.9, 6.3Hz), 4.07 (t, 2H, J=6.3Hz), 4.24 (dd, 
1H, J=11.4. 9.9Hz), 4.67 (m 1H), 7.17-7.33 (m, 4H) 
IR (CHCI3): 1717, 1682. 1585 cm-'' 
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EI-MS:m/e411 (M+) 


Elemental analysis: for C22H26CIN5O • 0.9HCI • H2O 

Calculated (%): 
Found (%): 

C, 57.10; 
C, 57.01; 

H, 6.29; 
H, 6.29; 

N, 15.13 
N. 15.11 


10 


15 


20 


Example 20: Compound 22 

[0066] Compound 22 was obtained from Compounds 6a and 2,6-dichlorophenylalaninol (DE-A-2206961) in the 
same manner as Example 1 . 

Yield: 52% 

Melting point: 203-206*C (acetone/etiier) 

NMR (270 MHz, CDCI3) 6 : 0.99 (t, 3H, J=7.6Hz). 1.65-1.86 (m, 8H), 2.15 (m, 2H), 3.27 (quin, 1H. J=7.9Hz), 
3.45 (dd, 1 H, J=1 3.8. 8.0Hz), 3.54 (dd, 1 H, J=:1 3.8, 6.8Hz), 4. 1 2 (t. 2H, J=7.6Hz), 4.21 (d, 2H, J=7.9Hz), 4.88 (quin, 
IN. J=7,9Hz), 7.23 (d, IN, J=8.9Hz), 7.40 (d, 2H, J=8.6Hz) 
IR (CHCI3): 1715, 1682. 1585 cm"^ 
EI-MS: m/e 445 (M^ 


25 


30 


Elemental analysis: for C22H25CI2N5O • HCI 

Calculated (%): 
Found (%): 

C, 54.73; 
C, 54.68; 

H, 5.43; 
H, 5.46; 

N, 14.50 
N. 14.28 


Example 21 : Compound 23 

[0067] Compound 23 was obtained from Compound 6a and 4-bromoplienylalaninol (Journal of Medicinal Chemis- 
35 try. vol. 26 volumes, p.1 556. 1 983) in the same manner as Example 1 . 

Yield: 35% 

Melting point: 184-186''C (acetone) 

^H NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H, J=7.4Hz), 1.64-1.95 (m, 8H), 2.08-2.24 (m, 2H), 2.99 (dd, 1H, J=13,9, 
40 7.6Hz). 3.15 (dd. 1H. J=13.9, 4.6Hz), 3.25 (m. 1H), 3.99-4.11 (m. 3H). 4.24 (m. 1H), 4.70 (m, IN), 7.14-7.48 (m, 
4H) 

IR (CHCI3): 1717. 1682, 1585 cm'^ 
El-MS: m/e 455 (M+) 

45 



Elemental analysis: for C22H26BrN50 • HCI 


Calculated (%): 

C, 53.62; 

H, 5.52; 

N, 14.21 

so 

Found (%): 

C, 53.43; 

H, 5.53; 

N, 13.95 


Example 22: Compound 24 

55 [0068] Compound 24 was obtained from Compound 6a and 3-bromophenylalaninol (Journal of Medicinal Chemis- 
try, vol. 26, p. 1556, 1983) in the same manner as Example 1. 


Yield: 12% 
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Melting point: 104-106'C (acetone/ether) 

NMR (270 MHz, CDCI3) 6 : 0.96 (t, 3H, J=7.4Hz), 1,64-1.96 (m, 8H), 2.15 (m, 2H), 2.97 (dd, 1H, J=13.9, 7.6Hz), 

3.19 {dd, 1H, J=13.9, 6.2Hz), 3.28 (quin, 1H, J=7.9Hz), 4.03 (dd, 1H, J=11.8, 9.5H2), 4.07 (t, 2H, J=5.9Hz), 4.23 
(dd, 1H, J=12.2, 9.5Hz), 4.68 (m, IN), 7.21-7.26 (m, 3H), 7.42 (m, 1H) 

5 IR (CHCI3): 1716, 1682, 1585 cm-'' 

EI-MS: m/e 455 (M+). 

Exanfiple 23: Compound 25 

10 [0069] Compound 25 was obtained from Compound 6a and 4-methoxyphenylalaninol (Tetrahedron Letters, vol. 30, 
p.421 1 . 1989) in the same manner as Example 1 . 

Yield: 36% 

Melting point: 168-170°C (acetone/ether) 
15 NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H, J=7.4Hz). 1.62-1.98 (m, 8H), 2.14-2.23 (m, 2H), 2.98 (dd. 1H, J=1 1.8. 

7.6Hz), 3.14 (dd, 1H, J=11.8. 4.5Hz), 3.28 (quin, 1H, J=7.8Hz), 3.77 (s, 3H), 4.05 (t, 2H, J=8.5Hz), 4.06 (m, 1H). 

4.20 (m, 1H), 4.67 (m, 1H), 6.85 (d, 2H, J=7.7Hz), 7.19 (d, 2H, J=7.7Hz) 
IR (CHCI3): 1716, 1682, 1585, 1514 cm'"' 

EI-MS: m/e 407 (M*) 


Elemental analysis: for C23H29N5O2 • HCI 

Calculated (%): 
Found (%): 

C, 62.22; 
C, 62.38; 

H, 6.81; 
H, 7.02; 

N. 15.77 
N. 15.67 


Example 24: Compound 26 

30 

[0070] Compound 26 was obtained from Compound 6a and 4-nitrophenylalaninol (Journal of Chemical Society 
Perl<in Transaction 1, p.867. 1 989) In the same manner as Example 1 . 

Yield: 6% 

35 Melting point: 21 5-21 7°C (acetone) 

^H NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H. J=7.4Hz), 1 .62-1 .93 (m, 8H), 2,04-2.1 1 (m, 2H), 3.21-3.38 (m, 3H). 3.98- 
4.14 (m, 3H), 4.35 (m, 1H). 4.78 (m, IN), 7.46-7.54 (m, 2H). 8.20-8.25 (m. 2H) 
IR (CHCI3): 1716, 1689, 1587, 1525. 1506 cm''' 
EI-MS: m/e 422 (M^ 



Elemental analysis: for C22H26N6O3 * HCI 

45 

Calculated (%): 

C, 57.58; 

H, 5.93; 

N, 18,31 


Found (%): 

C, 57.34; 

H, 5.91; 

N, 17.95 


Example 25: Compound 27 

50 

[0071] Compound 27 was obtained from Compound 6a and (R)-O-benzyltyrosinol (Journal of Organic Chemistry, 
vol. 56. p. 1961, 1991) in the same manner as Example 1. 

Yield: 28% 

55 Melting point: 202-204''C (acetone/ether) 

Optical rotation: [a]D^'*-34.5* {c 1.00. CDCI3, >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 
Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 

^H NMR (270 MHz, CDCI3) 5 : 0.95 (t. 3H. J=7.4Hz). 1 .62-1 .98 (m, 8H), 2.15 (m, 2H), 2.95 (dd, 1 H, J=13.8. 7.6Hz), 


29 


f 
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3.15 (dd, 1H, J=13.8. 4.3Rz). 3.28 (quin, 1H, J=7.6Hz). 4.06 (m. 3H), 4.20 (dd, 1H, J=11.9, 9.5Hz). 4.65 (m, 1H), 
5.02 (s, 2H), 6.93 (d. 2H, J=8.6Hz), 7.18 (dp 2H, J=8.6Hz). 7.34-7.41 (m, 5H) 
IR (CHCI3): 1714, 1687, 1682, 1587. 1611 cm"^ 
EI-MS: m/e 482 (M+-H) 


Elemental analysis: for C29H33N5O2 • 1 .1 HCI 

Calculated (%): 
Found {%): 

C, 66.51; 
C. 66.60; 

H, 6.56; 
H, 6.60; 

N, 13.37 
N, 13.26 


Example 26: Compound 28 

IS 

[0072] Compound 28 was obtained from Compound 6a and (S)-O-benzyltyrosinol (Journal of Organic Chemistry, 
vol. 56, p.1961, 1991) in the same manner as Example 1. 

rield: 47% 

20 Melting point: 195-197°C (acetone/ether) 

Optical rotation: 1(x]q^^ 31.4° {c 0,72. CDCI3. >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 

Industries, elution solvent: hexane/ethanol/diethylamlne = 95/5/0.05]} 

NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H, J=7.5Hz), 1 .72-1 .88 (m, 8H), 2.15 (m, 2H), 2.95 (dd, 1H, J=13.9, 7.6Hz), 

3.15 (dd, 1H, J=1 3.9, 4.6Hz), 3.27 (quin, 1H.J=7.6Hz), 4.06 (t.2H,J=7.6Hz), 4,07 (dd. 1H, J=9.9, 2.0Hz), 4.21 (dd, 
25 1H, J=11.8, 9.9Hz). 4.65 (m, 1H). 5.02 (s, 2H). 6.93 (d, 2H, J=8.6Hz), 7.18 (d, 2H, J=8.9Hz). 7.32-7.43 (m, 5H) 

IR (CHCI3): 1716, 1684. 1587, 1512 cm"^ 

EI-MS: m/e 499 (M+) 


Elemental analysis: for C29H33N5O3 • 0.6 HCI 

Calculated (%): 
Found (%): 

C, 66.79; 
C, 66.61; 

H, 6.49; 
H, 6,63; 

N, 13.43 
N. 13.31 


Example 27: Compound 29 

[0073] Compound 29 was obtained from 8-cyclopentyl-7-methyl-6-methylthio-3-propyl-7H-purin-2(3H)-one (Com- 
40 pound 29a, EP-A-423805) and (R)-phenylalaninot in the same manner as Example 1. 


Yield: 12% 

Melting point: 142-1 44°C (ethyl acetate/hexane) 

Optical purity: >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical Industries, elution solvent: hex- 
45 an e/eth an ol/di ethyl amine = 95/5/0.05] 

^H NMR (270 MHz, CDCI3) 5 : 0.93 (t. 3H. J=7.4Hz). 1.71 (quin. 2H, J=7.3Hz), 1.81-2.07 (m, 8H), 2.68 (dd, 1H. 

J=13.5, 8.9Hz), 3.10 (quin, 1H, J=7.9Hz). 3.20 (dd, 1H J=13.5, 5,0Hz), 3.63 (dd, 1H, J=10.9, 6.6Hz). 3.78 (dd. 1H, 

J=10.9, 9.6Hz), 3.88 (s, 3H), 3.91 (t, 2H. J=7.3Hz), 4.51 (m, 1H), 7.18-7.33 (m. 5H) 

IR (CHCI3): 1717, 1684, 1653, 1439 cm"'' 
50 EI-MS: m/e 391 (M*). 


Example 28: Compound 30 

[0074] Compound 30 was obtained from Compound 6a and 2-amino-3,3-diphenyl-1-propanol (Journal of Organic 
55 Chemistry, vol. 52. p. 1487, 1987) in the same manner as Example 1. 

Yield: 15% 

Melting point: 178-180°C (ethyl acetate/ether) 
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NMR (270 MHz, SB^Ig) 6 : 0.91 (t. 3H. J=7.4Hz), 1.61-1.97 (m, 8H), 2.18 (m, 2H). 3.27 (quin, 1H, J=7.9Hz), 
3.76 (d, 1H, J=9.9Hz), 3.97 (dd, 1H, J=11.9, 9.9Hz), 4.18 (t, 2H, J=7.4Hz), 4.55 (d, 1H, J=11.2Hz). 5.21 (q, 1H, 
J=1 0.5Hz), 7.10-7.40 (m, 6H), 7.50-7.56 (m, 4H) 
IR{CHCl3): 1715, 1684, 1678, 1599. 1514cm-^ 
EI-MS: m/e 453 (M"*) 


10 


Elemental analysis: for C28H31 N5O • 2. 1 HCI 


Calculated (%): 
Found (%): 


C, 63.44; 

H. 

B.29; 

C. 63.58; 

H, 

6.38; 


N, 13.21 
N, 13.04 


75 Example 29: Compound 31 

[0075] Compound 31 was obtained from Compound 6a and 2-amlno-4-phenyt-1 -butanol (Tetrahedron Letters, vol. 
24. p.2935, 1983) In the same manner as Example 1. 


20 


25 


Yield: 17% 

Melting point: 171-173**C (acetone/ether) 

^H NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H. J=7.4Hz). 1.62-1.92 (m, 8H). 1.97-2.23 (m, 4H), 2.79 (t, IN, J=11.6Hz), 
2.81 (t, 1H, J=1 1.6Hz), 3,22 (m, 1H), 3.85 (m. 1H), 4.02 (t, 2H. J=7.4Hz), 4.27 (m, 2H). 7.20-7.38 (m, 5H) 
IR (CHCI3): 1716, 1682, 1586 cm'^ 
EI-MS: m/e 391 (M*) 


30 


Elemental analysis: for C23H29N5O • 1 .4HCI 

Calculated (%): 
Found (%): 

C, 62.42; 
C, 62.40; 

H, 6.92; 
H. 6.99; 

N, 15.82 
N, 15.71 


35 Example 30: Compound 32 

[0076] 3-Benzyl-8-cyclopentyl-6-methylthio-7H-purln-2(3H)-one (Compound 32a) was obtained by a known 
method (Journal of Chemical Society Perkin I, p.739, 1973). ""H NMR (270 MHz, DMSO-de) 6 : 1,55-2.07 (m. 8H), 2.56 
(s, 3H), 3.19 (quin, 1H. J=7.9Hz), 5.19 (s, 2H), 7.21-7.34 (m, 5H), 13.10 (brs, 1H). 
40 [0077] Compound 32 was obtained from Compound 32a and (R)-phenylalaninol in the same manner as Example 1 . 


45 


50 


Yield: 51% 

Melting point: 237-239^C (ethyl acetate/ether) 

Optical rotation: [ajp^^ -18.4° {c 0.93, CHCI3, >99% ee [CHIRALCEL CD column (4.6 x 250 mm), Daicel Chemical 
Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 

^H NMR (270 MHz, CDCI3) 5 : 1.65-2.23 (m, 8H), 2.96 (dd. 1H, J=13.6, 7.6Hz). 3.21 (dd. 1H, J=13.6. 4.3Hz), 3.31 

(quin, 1 H, J=:7.7Hz), 4.05 (dd, 1 H. J=9.9. 6.6Hz). 4.1 8 (dd. 1 H. J=1 1 .9,9.9Hz). 4.67 (m, 1 H), 5.24 (s, 2H), 7.24-7.34 

(m, 8H), 7.46-7.50 (m, 2H) 

IR (CHCI3): 1716, 1684, 1583 cm'^ 

EI-MS: m/e 425 (M") 


55 


Elemental analysis: for C26H27N5O • 0.9HCI 

Calculated (%): 
Found (%): 

C, 68.13; 
C. 68.16; 

H,6.14; 
H, 6.23; 

N, 15.28 
N, 15.19 
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Example 31 : Compound 33 

[0078] Compound 33 was obtained from 6-methylthio-3-propyl-7H-purin-2(3H)-one (EP-A-423805, Compound 
33a) and (R)-phenylalaninoi in the same manner as Example 1 . 

5 

Yield: 72% 

Melting point: 234-236*'C (acetone/ether) 

Optical purity: >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Dalcel Chemical Industries, elutlon solvent: hex- 
ane/ethanol/diethylamine = 95/5/0.05]] 
10 NMR (270 MHz, CDCI3) 5 : 0.96 (t, 3H, J=7.6Hz). 1 .76 (q, 2H, J=7.5Hz). 3.07 (dd, 1 H, J=1 0.6. 7.4Hz), 3.23 (dd, 

1H, J=10.8, 4,2Hz), 4.09 (t, 2H, J=7.4Hz). 4.13 (dd, 1H, J=9.8, 7.3Hz), 4.22 (dd, 1H, J=11.8, 9.9Hz), 4.75 (m. 1H), 
7.21-7.36 (m, 5H), 7.94 (s, 1H) 
IR (CHCI3): 1717. 1684. 1587 cm"'' 
EI-MS: m/e 309 (M+) 



Elemental analysis: for Ci7HigN50 « 2.1 HCI 

20 

Calculated (%): 

C, 52.91; 

H, 5.51; 

N, 18.15 


Found (%): 

C. 53.08; 

H, 5.41; 

N, 18.26 


Example 32: Compound 34 

25 

[0079] Compound 33a (5.00 g, 22.3 mmol) was treated with benzyl bromide (2.9 mL) In the presence of sodium 
hydride (60% in oil, 1.78g, 44.5 mmol, 2.0 eq.) in N.N-dimethylfomriamide (250 ml) to obtain 5.84 g (83%) of 7-benzyl- 
6-methylthio-3-propyl-7H-purin-2{3H)-one (Compound 34a). 

30 NMR (270 MHz, DMSO-dg) 6 : 0.89 (t, 3H, J=7.3Hz). 1 .70 (q, 2H, J=7.3Hz), 2.50 (s, 3H), 4.01 (t, 2H, J=7.6Hz). 

5.60 (s, 2H). 7.16 (d, 2H, J=6.6Hz), 7.24-7.39(m, 3H), 8.39 (s, 1H) 

[0080] Compound 34 was obtained from Compound 34a and (R)-phenylalanlnol in the same manner as Example 1 . 

35 Yield: 47% 

Melting point: 198-200''C (ethyl acetate/ether) 

Optical rotation: [ah^ -15.7*' {c 0.64, CHCI3, >99% ee [CHIRALCEL OD column (4,6 x 250 mm), Daicel Chemical 
Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]) 

^H NMR (270 MHz, CDCI3) 6 : 0.94 (t, 3H, J=7.6Hz), 1.72 (quin, 2H. J=7.6Hz), 3.17 (dd. 1H, J=13.9, 7.6Hz), 3.38 
40 (dd, 1H. J=13.9, 3.2Hz). 4.00 (dd, 1H, J=1 1.6. 6.9Hz), 4.02 (t, 2H. J=6.9Hz), 4.12 (dd, 1H, J=1 1.6. 10.2Hz), 4.88 

(m, 1H), 6.00 (d. 1H, J=15.4Hz). 6.20 (d, 1H, J=15.4Hz), 7.16-7.20 (m, 5H), 7.33-7.48 (m, 5H). 7.85 (s. 1H) 
IR (CHCI3): 1716, 1713. 1664. 1579 cm*^ 
EI-MS: m/e 399 (M*") 


45 



Elemental analysis: for C24H25N5O • HCI 


Calculated (%): 

C, 66.12; 

H, 6.01; 

N. 16.06 

50 

Found (%): 

C, 66.13; 

H, 6.08; 

N. 16.00 


Example 33: Compound 35 

55 [0081] To a solution of 3,8-dipropylxanthine (18.0 g, 76.27 mmol) obtained by a known method (EP-A-038,784) in 
pyridine (300 mL) was added diphosphorus pentasulfide (35.0 g, 157.66 mmol, 2.0 eq.) and the mixture was heated at 
1 30*^0 for 2 hours with stimng. The reaction solution was poured Into ice water and the mixture was extracted with chlo- 
roform. The organic layer was washed with a saturated aqueous solution of sodium chloride and dried, and then the 
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solvent was evaporated. The residue was purified by silica gel column chromatography (chloroform:methanol = 20:1) to 
obtain a thione derivative (5.4 g, 28%). The thione derivative (5.4 g, 21.43 mmol) was dissolved In a mixture of a 0.5 
mol/L aqueous solution of sodium hydroxide (75 mL) and ethanol (30 mL) and the mixture was stin-ed at room temper- 
ature for 30 minutes. To the mixture was added methyl iodide (2 mL) and the mixture was stin'ed at room temperature 
5 for 1 hour. The reaction solution was neutralized with a 2 mol/L solution of hydrochloric acid, and the precipitated crys- 
tals were collected by filtration to obtain 6*methylthio-3,8-dipropyl-7H-purin-2(3H)-one (Compound 35a, 3.2 g, 56%). 

NMR (270 MHz, CDCI3) 5 : 0.98 (t, 3H, J=7.3H2), 1.02 (t. 3H, J=7.3Hz), 1.78-1.93 (m, 4H). 2.50 (s, 3H), 2.89 (t. 
2H, J=7.3H2), 4.22 (t, 2H, J=7.6Hz) 

10 

[0082] Compound 35 was obtained from Compound 35a and (R)-phenylalaninol in the same manner as Example 1 . 

Yield: 29% 

Melting point: 195-197°C (acetone/ether) 
15 Optical rotation: [a]o^^ -1 3.6'' {c 0.63, CHCI3, >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 

Industries, elutlon solvent: hexane/ethanol/diethylamtne = 95/5/0.05]} 

NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H, J=7,6Hz), 1.03 (t, 3H, J=6.6Hz), 1.76 (q, 2H, J=7.9Hz), 1.86 (q, 2H, 

J=6.9Hz), 2.84 (dd, 2H, J=8.6, 7.9Hz), 3.00 (dd, 1H. J=13.9, 7.6Hz), 3.23 (dd. 1H, J=13.9, 3.6Hz), 4.05 (t, 2H, 

J=7.9Hz), 4.06 (m, 1H). 4.21 (t, 1H, J=10.9Hz), 4.70 (m, 1H), 7.23-7.36 (m. 5H) 
20 IR (CHCI3): 1716, 1506 cm'^ 

EI-MS: m/e 351 (M+) 


Elemental analysis: for C20H25N5O • 1.1 HCI 


Calculated (%): 

C. 61.35; 

H. 6.72; 

N, 17.89 

Found (%}: 

C, 61.39; 

H, 6.80; 

N, 17.79 


30 

Example 34: Compound 36 

[0083] By using 8-cyclopropyl-3-propylxanthine obtained by a known method (EP-A-256,692), the 6-methylthlo 
derivative (Compound 36a) was obtained in the same manner as Example 33. 

35 

^H NMR (270 MHz, DMSO-de) 5 : 0.85 (t. 3H, J=7.2Hz), 1.00-1.16 (m, 4H), 1.65 (q, 2H, J=7.2Hz). 2.06 (m, 1H), 
2.55 (s, 3H), 3.92 (t, 2H, J=6.9Hz) 

[0084] Compound 36 was obtained from Compound 36a and (R)-phenyialaninol In the same manner as Example 1 . 

40 

Yield: 26% 

Melting point: 187-189®C (acetone/ether) 

Optical purity: >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical Industries, elution solvent: hex- 
ane/eth an ol/di ethyl amine = 95/5/0.05)] 
45 ^H NMR (270 MHz, CDCI3) 5 : 0,93 (t, 3H, J=7.3Hz), 1.22 (d, 4H, J=:6.6Hz). 1.71 (quin, 2H, J=7.3Hz), 2.12 (quin. 
1H, J=6.6Hz), 3.00 (dd, 1H, J=13.8, 7.6Hz), 3.22 (dd, 1H, J=13.8, 4.6Hz), 4.01 (t, 2H, J=7.6Hz), 4.06 (dd, 1H, 
J=11.8, 6.2Hz), 4.20 (dd, 1H. J=11.8, 9.5Hz). 4.68 (m. 1H), 7.24 7.37 (m, 5H) 
IR (CHCI3): 1717, 1682, 1585 cm''' 
EI-MS: m/e 349 (M^) 

50 

Example 35: Compound 37 

[0085] By using 8-cyclobutyl-3-propyl-6-thioxanthlne obtained by a known method (EP-A-256,692), the 6-methyl- 
thlo derivative (Compound 37a) was obtained In the same manner as Example 33. 

55 

^H NMR (270 MHz, DMSO-dg) 5 : 0.88 (t. 3H, J=7.2Hz), 1.68 (q, 2H, J=6.9Hz), 1.81-2.10 (m, 2H), 2.21-2.43 (m, 
4H). 2.56 (s, 3H). 3.64 (quin, 1H, J=8.9Hz), 3.97 (t, 2H. J=7.4Hz) 
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[0086] Compound 37 was obtained from Compound 37a and (R)'phenylalaninol in the same manner as Example 1 . 

Yield: 26% 

Melting point: 214-216'^C (acetone/ether) 
5 Optical rotation: [aJo^* -25,6* {c 1 .07, CHCI3, >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 

Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 

NMR (270 MHz, CDCI3) 5 : 0.96 (t, 3H, J=7.6Hz), 1.75 (quin, 2H, J=7.6Hz), 2.03-2.16 (m, 2H), 2.43 (dt, 4H, 

J=8.6, 6.6Hz), 3.01 (dd, 1H, J=13.8, 7.6Hz), 3.23 (dd, 1H, J=13.6, 4.6Hz), 3.72 (quin, 1H, J=8.6Hz), 4.06 (dd, 1H. 

J=1 1.9. 2.9Hz), 4.09 (t, 2H, J=7.5Hz), 4.22 (dd, 1H. J=1 1 .9, 9.6Hz), 4.70 (m, 1 H), 7.24-7.37 (m, 5H) 
10 IR (CHCI3): 1716. 1684. 1587 cm'^ 

EI-MS: m/e 361 (M+) 


15 


Elemental analysis: for C21H25N5O • 0.7HCI • O.7H2O 

Calculated (%): 
Found (%): 

C, 62.81; 
C. 62.67; 

H, 6.B0; 
H, 6.80; 

K 17.44 
N, 17.40 


20 


Example 36: Compound 38 


25 


[0087] By using 8-cyclohexyl-3-propylxanthine obtained by a known method (Journal of Medicinal Chemistry, vol. 
32, p. 1231 , 1989), the 6-methylthio derivative (Compound 38a) was obtained in the same manner as Example 33. 

^H NMR (270 MHz, CDCI3) 5 : 0.97 (t, 3H, J=7.2Hz), 1.23-1.48 (m, 4H). 1.58 1.96 (m. 6H), 2.01 (s. 3H). 2.06 (d, 
2H, J=8.2Hz), 2.87 (m, 1H), 4.25 (t, 2H, J=7.2Hz), 13.08 (brs. 1H) 


[0088] Compound 38 was obtained from Compound 38a and (R)-phenylalaninoi in the same manner as Example 1 . 

30 

Yield: 28% 

Melting point: 243-245'*C (acetone/ether) 

Optical rotation: [ab^^^ -28.2'* {c 1 .09, CHCI3, >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 
Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 
35 ^H NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H, J=7.3Hz), 1.28-1.90 (m, lOH), 2.13 (brd, 2H, J=13.6Hz), 2,87 (tt, 1H, 

J=11.4. 3.5Hz), 3.00 (dd, 1H, J=13.8, 7.9Hz), 3.24 (dd, 1H, J=13.8, 4.6Hz), 4.05 (dd, 1H, J=11.9, 3.3Hz), 4.08 (t, 
2H, J=6.3Hz). 4.21 (dd, 1 H, J=1 1 .9, 9.6Hz), 4.70 (m, 1 H), 7.21 -7.37 (m, 5H) 
IR (CHCI3) 1714. 1636, 1682, 1585cm-^ 
EI-MS: m/e 391 (M"^ 

40 



Elemental analysis: for C23H29N5O • HCI 

45 

Calculated (%): 

C, 64.55; 

H. 7.07; 

N, 16.36 


Found (%): 

C, 64.42; 

H. 7.10; 

N, 16.19 


Example 37: Compound 39 

50 

[0089] Compound 39 was obtained from Compound 3a and (R)-phenylalaninol in the same manner as Example 1 . 

Yield: 35% 

Melting point: 232-234°C (acetone/ether) 
55 Optical rotation: [aJo^^ -41 .4^ {c 0.41 , CHCI3. >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 
Industries, elution solvent: hexane/ethanol/diethylamine = 95/5/0.05]} 

^H NMR (270 MHz. CDCI3) 5: 0.98 (t. 3H. J=7.4Hz). 1.61-2.46 (m, 14H). 2.69 (dd. 1H. J=11.7, 7.3Hz), 2.97 (quin, 
1H, J=7.2Hz), 3.21 (dd. 1H. J=11.7, 4.5Hz), 4.07 (dd, 1H, J=11.0, 3.3Hz), 4.08 (t, 2H, J=6.9Hz). 4.20 (t, 1H, 
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J=9.6H2), 4.66 (m, 1H), 7.23-7.39 (m, 5H) 
IR (CHCI3): 1714, 1693, 1682, 1585 cm-"' 
EI-MS: m/e 429 (M^ 


10 


Elemental analysis: for C26H31N5O • 0.3HCI • 1 .SHgO 

Calculated (%): 
Found (%): 

C, 66.80; 
C, 66.84; 

H, 7.39; 
H. 7.09; 

N, 14.98 
N. 15.02 


Example 38: Compound 40 

15 [0090] By using 8-cyclopentylmethyl-3-propylxanthine obtained by a known method (Journal of Medicinal Chemis-. 
try, vol. 36, p.2508, 1993), the 6-methytthio derivative (Compound 40a) was obtained In the same manner as Example 
33. 

[0091 ] Compound 40 was obtained from Compound 40a and (R)-phenylalanlnol in the same manner as Example 1 . 

20 Yield: 87% 

Melting point: 211-213^C (acetone/ether) 

NMR (270 MHz, CDCIs) 6 : 0.95 (t, 3H, J=7.4Hz), 1.21-1.29 (m, 2H), 1.54-1.89 (m. 9H), 2.87 (d, 2H, J=7.6H2), 

3.02 (dd, 1H, J=14,0, 7.8Hz), 3.04 (dd, 1H, J=14.0, 4.6Hz). 4.05 (t, 2H, J=7.1Hz), 4.09 (dd. 1H, J=11.6, 6.6Hz). 

4.21 (t, 1H. J=9.9Hz), 4.69 (m, 1H), 7.24-7.36 (m, 5H) 
25 IR (KBr): 1722, 1686, 1676, 1592 cm*^ 

EI-MS: m/e 391 (M+) 


30 

Elemental analysis: for C23H29N5O • HCI 

•O.2H2O 


Calculated (%): 

C. 64.01; 

H, 7.10; 

N, 16.23 


Found (%): 

C, 63.93; 

H. 7.23; 

N, 16.56 


35 

Example 39: Compound 41 


[0092] By using 8-lsopropyl-3-propylxanthlne obtained by a known method (EP-A-038,784), the 6-methylthio deriv- 
ative (Compound 41a) was obtained in the same manner as Example 33. 
40 [0093] Compound 41 was obtained from Compound 41 a and (R)-phenylalaninoi in the same manner as Example 1 . 

Yield: 48% 

Melting point: 169-170*'C (acetone/ether) 

Optical rotation: [aJo^^ - 1 7.0° (c 1 .1 5, CHCI3, >99% ee [CHIRALCEL OD column (4.6 X 250 mm), Daicel Chemical 
45 Industries, elutlon solvent: ethanol] 

NMR (270 MHz. CDCI3) 6 : 0.95 (t. 3H, J=7.4Hz), 1.42 (d. 6H, J=6.9Hz). 1.77 (q, 2H. J=7.4Hz), 3.00 (dd, 1H, 

J=13.9, 7.6Hz), 3.20 (q, 1H, J=6.9Hz), 3.21 (dd, 1H, J=13.8, 4.6Hz), 4.07 (t, 2H. J=7.6Hz), 4.08 (dd. 1H. J=12.2, 

5.6Hz), 4.21 (dd. 1H. J=11.9, 9.9Hz), 4.70 (m, 1 H), 7,25-7.34 (m, 5H), 1 1 .44 (s, 1H), 13.57 (s. 1H) 

IR (KBr): 1729, 1711, 1693, 1678, 1656, 1592, 1540 cm 
50 EI-MS: m/e 351 (M*) 


Elemental analysis: for C20H25N5O • HCI 

Calculated (%): 
Found (%): 

C, 61.93; 
C. 62.14; 

H, 6.76; 
H. 6.79; 

N, 18.05 
N, 18.09 
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[0094] 5,6-Diamino-1,2-clihydro-4-mercapto-2-oxo-1-prcpylpyrImidine (Compound 42a, 1.00 g, 4.99 mmol) 
obtained by a known method (Journal of Organic Chemistry, vol. 25, p. 1 752, 1 960) was suspended in a mixed solvent 

5 of dioxane (12 mL) and water (6 mL). To the suspension was added 3-furancarboxyllc acid (0.56 g, 4.99 mmol) and 1- 
ethyl-3-[3-(dimethylamino)propyl]carbodiimide hydrochloride (1.63 g, 8.50 mmol) and the mixture was stinted at room 
temperature for 24 hours. To the reaction mixture was added a 2 mol/L aqueous solution of sodium hydroxide (50 mL), 
and the mixture was stirred under reflux by heating for 2.5 hours. The mixture was adjusted to pH 6.5 with 4 mol/L 
hydrochloric acid, and the precipitated solid was collected by filtration. The solid obtained was dissolved in a 0.5 mol/L 

10 aqueous solution of sodium hydroxide (7.0 mL). To the solution was added methyl Iodide (0.4 mL) and the mixture was 
stin'ed at room temperature for 4 hours. The reaction mixture was adjusted to pH 7 with 4 mol/L hydrochloric acid, and 
the resulting solid was separated by filtration and dried under reduced pressure to obtain the 6-methylthio derivative 
(Compound 42b, 870 mg, 60%). A mixture of Compound 42b (0.30 g, 1.03 mmol) and (R)-phenylalaninol (0.24 g, 1 .55 
mmol) in pyridine (4 mL) were heated for 35 hours with stimng, and the reaction solvent was removed under reduced 

15 pressure. To the resulting residue was added water and chiorofomi for extraction, and the organic layer was dried over 
anhydrous magnesium sulfate. The solvent was evaporated under reduced pressures, and the residue obtained was 
purified by silica gel column chromatography (chloroform/methanol). The resulting Adduct 42c (0.36 g, 0.92 mmol) was 
dissolved in chlorofomri (4 mL). To the solution were added methanesulfonyl chloride (0.142 mL, 1.84 mmol) and pyrid- 
ine (0.074 mL, 0.92 mmol), the mixture was stirred at room temperature for 20 hours and at 50**C for 7 hours with heat- 

20 Ing, and then the solvent was evaporated under reduced pressure. To the residue was added water, and the mixture 
was extracted with chloroform. The organic layer was dried over anhydrous magnesium sulfate and then concentrated. 
The residue obtained was purified by silica gel column chromatography (chlorofomn/methanol) and crystallized (hex- 
ane/ether) to obtain Compound 42 (0.1 1 g, 26%). 

25 Melting point: 123-124 ^C 

Optical rotation: [a]D^'^*206.4'» {c 1 .02, CHCI3, >99.5% ee [CHIRALCEL OD column (4.6 x 250 mm). Daicel Chem- 
ical Industries, elution solvent: ethanol]} 

NMR (270 MHz, CDCI3) 6 : 0.97 (t, 3H, J=7.4Hz), 1.75-1.83 (m, 2H), 3.02 (dd, 1H, J=13.9, 7.8Hz), 3.23 (dd. 1H, 
J=13.9, 4.6Hz), 4.06-4.12 (m, 3H), 4.22 (dd, 1H, J=11.9, 9.9Hz), 4.72-4.73 (m, 1H), 7.10 (dd, 1H, J=1.8. 0.7Hz), 

30 7.28-7.36 (m, 5H). 7.52 (d, 1 H, J=1 .8Hz), 8.31 (d. 1 H, J=0.7Hz) 
IR(KBr): 1713, 1709, 1687. 1166. 748 cm"^ 
EI-MS: m/e 375 (M+) 


35 


Elemental analysis: for C21H21N5O2 • HCI 

Calculated (%): 
Found (%): 

C, 61.24; 
C, 61.54; 

H, 5.38; 
H, 5.28; 

N, 17.00 
N, 17.22 


Example 41 : Compound 43 

[0095] By using 8-tert-butyl-3-propyl-6-thioxanthine, which was obtained from Compound 42a and pivaloyi chloride 
45 in the same manner as Example 40, the 6-methylthio derivative (Compound 43a) was obtained in the same manner as 
Example 40. Compound 43 was obtained from Compound 43a and (R)-phenylataninol in the same manner as Example 
1. 

Yield: 40% 

so Melting point: 220-222°C (diethyl ether/ethanol) 
Optical rotation: [a]o^^'26.Q'* (c 1.00. CHCI3) 

^H-NMR (270 MHz, DMSO-de) 5 : 0.86 (t, 3H, J=7.5Hz), 1.36 (s, 9H). 1.68 (m, 2H). 3.02 (dd, 1H, J=13.9, 5.9Hz), 
3.07 (dd, 1 H, J=1 3.9, 6.3Hz), 3.94 (m, 1 H), 3.94 (t, 2H, J=6.9Hz). 4.20 (t, 1 H, J=1 1 .2Hz). 4.72 (m. 1 H), 7.24-7.32 
(m, 5H), 10.3 (brs, 1H), 13.9 (brs, 1H) 
55 IR (CHCI3): 1714, 1699, 1687, 1673. 1587 cm*"' 
FAB-MS: m/e 366 (M*+1) 


36 



Elemental analysis; for C21H27N5O • HCI 

Calculated {%): 
Found (%): 

C, 62.75; 
C, 62,64; 

H, 7.02; 
H. 7.27; 

N, 17.42 
N. 17.47 


10 Exannple 42: Compound 44 

[0096] By using 3-propyl-8-(3-thlenyl)-6-thioxanthine obtained In the same manner as Example 40, the 6-methylthlo 
derivative (Compound 44a) was obtained in the same manner as Example 40. 

[0097] Compound 44 was obtained from Compound 44a and (R)-phenylalaninol In the same manner as Example 1 . 

15 

Yield: 39% 

Melting point: 196-197°C (ethanol) 

Optical rotation: [ajo^"^ -112.04*' {c 0.40. CHCI3, >99.5% ee [CHIRALCEL CD column (4.6 x 260 mm), Daicel 
Chemical Industries, elution solvent: ethanol]} 
20 NMR (270 MHz, CDCI3) 8 : 0.98 (t, 3H, J=7.4Hz), 1 .82 (quin, 2H, J=7.6H2), 3.04 (dd, 1 H, J=13.9, 7.4Hz), 3.23 

(dd, 1H, J=13.9, 4.6Hz), 4.08-4.15 (m, 3H), 4.26 (dd, 1H. J=11.9, 9.6H2), 4.69-4.79 (m. 1H), 7,25-7.38 (m, 5H), 
7.45 (dd, 1H, J=5.3, 2.8Hz), 7.74 (dd, 1H, J=5.3, 1.0Hz), 8.22 (dd, 1H, J=2.8, 1.0Hz), 11.1 (brs, 1H), 14.4 (brs, 1H). 
IR(KBr): 1712, 1687, 1587 cm''' 
EI-MS: m/e 427 (M+) 


Elemental analysis: for CaiHgiNsOS' HCI • O.2H2O 

Calculated (%): 
Found (%): 

C. 58.45; 
C. 58.44; 

H, 5.23; 
H. 5.44; 

16.23 
N. 15.87 


Example 43: Compound 45 

35 

[0098] Compound 45 was obtained from Compound 38a and 4-bromophenylataninol in the same manner as Exam- 
ple 1. 


Yield: 51% 

40 Melting point: 21 0-21 2°C (ethanol) 

^H-NMR (270 MHz, DMSO-de) 5: 0.86 (t, 3H, J=7.3Hz), 1.22-1.80 (m, 10H), 1,97-2.24 (m, 2H), 2.89 (m, 1H), 3.02 
(m, 2H), 3.89-3.97 (m, 3H), 4.20 (t, 1H, J=10.9Hz), 4.70 (m. 1H). 7.29 (d, 2H, J=7.9Hz), 7.51 (d, 2H, J=7.9Hz) 
IR (neat): 1722, 1716, 1677, 1674, 1587 cm-'' 
EI-MS: m/e 469 (M"^) 



Elemental analysis: for C23H2BBrN50 • HCI 

50 

Calculated (%): 

C, 54.50; 

H, 5.77; 

N, 13.82 


Found (%): 

C. 54.56; 

H. 6,00; 

N, 13.60 


Example 44: Compound 46 

55 

[0099] Compound 46 was obtained from Compound 35a and 4-chlorophenylalaninoi in the same manner as Exam- 
ple 1. 
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Yield: 63% 

Melting point: 191-192°C (ethanol/diisopropyl ether) 

NMR (270 MHz, CDCI3) 5 : 0.96 (t, 3H, J=7.3Hz), 1.03 (t, 3H. J=7.3Hz). 1.70-1.80 (m, 2H), 1.8M.94 (m, 2H), 
2.85 (t, 2H. J=7.8H2). 3.03 (dd, 1H, J=14.2. 6.9Hz), 3.16 (dd. 1H, J=14.2, 4.6Hz), 4.01-4,09 (m, 3H), 4.26 (dd, 1H, 
J=11.9, 9,9Hz), 4.67-4.69 (Pfi. 1H), 7.23 (d, 2H, J=8.6H2), 7.31 (d. 2H, J=8.6Hz), 11.6 (bra. 1H). 13.6 (brs, 1H) 
IR (KBr): 1716, 1679, 1691 cm'^ 
EI-MS: m/e 385 (M"^ 


Elemental analysis: for C20H24CIN5O HCI 

Calculated (%): 
Found (%): 

C, 56.90; 
C, 66.66; 

H, 5.69; 
H, 6.07; 

N, 16.60 
N, 16.50 


Example 45: Compound 47 

[0100] Compound 47 was obtained from Compound 38a and 4-chlorophenylalaninol in the same manner as Exam- 
20 pie 1 . 

Yield: 64% 

Melting point: 235-236^C (methanol/diisopropyl ether) 

NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H, J=7.4Hz), 1.28-1.89 (m, 8H), 2.10-2.17 (m, 2H), 2.81-2.91 (m, 1H), 3.02 
25 (dd, 1H. J=14.0, 7.1Hz). 3.16 (dd, 1H. J=14.0, 4.8Hz), 4.00-4.09 (m. 3H). 4.24 (dd, 1H, J=11.9. 9.9H2), 4.65-4.67 
(m, 1H), 7.22 (d, 2H, J=8.3Hz), 7.22 (d. 2H, J=8.3Hz). 7.31 (d, 2H, J=8.3Hz), 11.5 (bra, 1H). 13.6 (brs. 1H) 
IR(KBr): 1716. 1675, 1587 cm*'* 
EI-MS:m/e425 (M*) 


Elemental analysis: for C23H28CIN5O • HCI 

Calculated (%): 
Found (%): 

C. 59.74; 
C. 60.03; 

H. 6.32; 
H. 6.38; 

N, 15.14 
N. 15.38 


Example 46: Compound 48 

40 [0101] Compound 48 was obtained from Compound 37a and 4-chlorophenylalaninol in the same manner as Exam- 
ple 1. 

Yield: 64% 

Melting point: 214-215°C (dioxane/diisopropyl ether) 
45 ^H NMR (270 MHz. CDCI3) 5: 0.96 (t, 3H, J=7.4Hz). 1.71-1.84 (m. 2H), 2.01-2.17 (m, 2H). 2.39-2.49 (m, 4H), 3.02 

(dd. 1H, J=14.0. 7.1Hz), 3.16 (dd. IN. J=14.0, 4.8Hz), 3.65-3.78 (m, 1H), 4.00-4.10 (m. 3H). 4.25 (dd, 1H. J=11.9, 
9.9Hz), 4.64-4.72 (m. 1H), 7.22 (d. 2H. J=8.6Hz). 7.32 (d. 2H, J=8.6Hz), 11.5 (bra, 1H), 13.6 (bra, 1H) 
IR(KBr): 1716, 1679, 1587 cm"^ 
EI-MS: m/e 397 (M^^ 



Elemental analysis: for C21H24CIN5O 

• HCI 

55 

Calculated (%): 

C, 58.07; 

H, 5.80; 

N, 16.12 


Found (%): 

C, 57.88; 

H, 5.89; 

N. 15.93 
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Example 47: Compound 49 
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[0102] Compound 49 was obtained from Compound 35a and 4-fluorophenylalaninol in the same manner as Exam- 
ple 1. 

5 

Yield: 59% 

Melting point: 199-200'*C (ethanol/diisopropyl ether) 

NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H, J=7.4Hz), 1 .03 (t. 3H, J=7.4Hz), 1 .72-1 .94 (m, 4H), 2.85 (t. 2H, J=7.8Hz). 
2.99-3.18 (m, 2H), 4.03-4.09 (m, 3H), 4.24 (t, 1H, J=10.7Hz), 4.60-4.80 (m, 1H), 7.02 (t. 2H, J=8.4Hz). 7.24-7.28 
10 (m,2H), 11.5 (brs, 1H) 

IR (KBr): 1714, 1575, 1510 cm''' 
EI-MS: m/e 369 (M+) 


Elemental analysis: for C20H24FN5O • HCI 


Calculated (%): 

C. 59.18; 

H, 6.21; 

N, 17.25 

Found (%): 

C, 59.14; 

H, 6.44; 

N, 17.15 


Example 48: Compound 50 

[0103] Compound 50 was obtained from Compound 38a and 4-fluorophenylalaninot in the same manner as Exam- 
25 ple1. 

Yield: 46% 

Melting point: 237-239*'C (ethanol/diisopropyl ether) 

NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H, J=7.4Hz), 1.26-1.89 (m, 10H), 2.11-2.15 (m, 2H), 2.86 (tt, 1H, J=11.6, 
30 3,5Hz), 3.02 (dd, 1 H, J=1 4.0, 6.9Hz), 3.1 7 (dd. 1 H. J=1 4.0, 4.6Hz), 4.02-4.09 (m. 3H), 4.24 (dd, 1 H, J=11 .9, 9.9Hz), 
4.63-4.73 (m, IN), 7.02 (t, 2H, J=8.6Hz), 7.23-7.28 (m, 2H). 1 1,4 (brs, 1H). 13.6 (brs. IN) 
IR (KBr): 1718, 1714, 1589, 1510 cm-'' 
EI-MS: m/e 407 (M*) 


Elemental analysis: for C23H28FN5O • HCI 

Calculated (%): 
Found (%): 

C, 61.94; 
C, 62.05; 

H, 6.55; 
H. 6.83; 

N, 15.70 
N, 15.74 


Example 49: Compound 51 

45 [0104] According to a known method, (R)-4-fluorophenylalaninol was obtained from (R)-4-fluorophenylalanine 
hydrochloride. 

[0105] Compound 51 was obtained from Compound 37a and (R)-4-fluorophenylalaninol in the same manner as 
Example 1. 

so Yield: 37% 

Melting point: 240-245^C (ethyl acetate/acetone) 

Optical rotation: [a]^^^ -16.2" {c 1.03. CHCI3, >99.5% ee [CHIRALCEL CD column (4.6 x 250 mm), Daicel Chem- 
ical Industries, elution solvent: ethanol]} 

^H NMR (270 MHz, CDCI3) 5 : 0.96 (t, 3H, J=7.6Hz), 1.78 (quin, 2H, J=7.2Hz), 2.04-2.14 (m, 2H), 2.40-2.50 (m, 
55 4H), 3.02 (dd. 1H, J=13.8. 6.9Hz), 3.17 (dd, 1H, J=12.7, 4.9Hz). 3.72 (quin, 1H, J=8.5Hz), 4.05 (t, 2H, J=5,9Hz). 
4.08 (dd, 1H, J=7.6, 2.6Hz), 4.25 (dd, 1H, J=9.9, 2.3Hz). 4.68 (m. 1H), 7.04 (t, 2H, J=8.5Hz), 7.24-7.29 (m. 2H), 
11.41 (brs, 1H), 13.70 (brs. 1H) 
IR(KBr): 1721, 1712, 1610. 1518cm'^ 
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EI-MS: m/e 381 (M^ 
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5 

Elemental analysts: for C21H24FN5O 

• HCI 


Calculated (%): 

C, 60.36; 

H, 6.03; 

N, 16.76 


Found {%): 

C, 60.57; 

H. 6.22; 

N, 16.71 


10 

Example 50: Compound 52 


[0106] By using 8-butyl-3-propyl-6-thicxanthine obtained in the same manner as Example 40, the 6-methylthlo 
derivative (Compound 52a) was obtained in the same manner as Example 40. 
15 [0107] Compound 52 was obtained from Compound 52a and 4-fluorophenylalanlnol in the same manner as Exam- 
ple 1. 

Yield: 20% 

Melting point: 193-196°C (acetone/ether) 
20 NMR (270 MHz, CDCIg) 5 : 0.95 (t, 3H, J=7.2Hz), 0.97 (t, 3H, J=7.2Hz), 1 .43 (q, 2H, J=7.6Hz), 1 .78 (quin, 4H, 

J=7.6Hz). 2.87 (t, 2H, J=7.6Hz), 3.02 (dd, 1H. J=14.1. 6.9Hz). 3.16 (dd, 1H, J=14.1, 4.9Hz), 4.05 (dd, 1H. J=12.2, 

6.6Hz), 4.06 (t, 2H, J=7.2Hz), 4.24 (dd, 1H, J=11.9. 9.6Hz), 4.66 (m, 1H), 7.03 (t, 2H, J=8.6Hz). 7.23-7.28 (m, 2H), 

11.47 (brs, 1H), 13.63 (brs, 1H) 

IR (KBr): 1 722, 1699, 1 678. 1653. 1591 cm'^ 
25 EI-MS: m/e 383 (M^ 


Elemental analysis: for C21H26FN5O • HCI 

Calculated (%): 
Found (%): 

C, 60.07; 
C. 59.98; 

H, 6.48; 
H, 6.62; 

N, 16.67 
N, 16.75 


35 Example 51 : Compound 53 

[0108] Compound 53 was obtained from 8-(2-furyl)-6-methylthio-3-propyl-7H-purin-2(3H)-one (Compound 53a), 
which was obtained in the same manner as Example 40, and 4-fluorophenylalaninol In the same manner as Example 1 . 

40 Yield: 36% 

Melting point: 194-195*C (diethyl ether/hexane) 

^H NMR (270 MHz. CDCIa) 5 : 0.97 (t, 3H. J=7.4Hz), 1.66-1.87 (quin. 2H, J=7.5Hz), 3.05 (dd, 1H, J=13.9, 7.1Hz). 
3.18 (dd, 1H, J=13.9, 4.5Hz), 4.04-4.14 (m, 3H), 4.26 (dd, 1H, J=11.9, 9.9Hz), 4.68-4.78 (m, 1H), 6.61 (dd, 1H, 
J=3.6, 2.0Hz), 7.38 (d, 1 H, J=3.6Hz), 7.03 (t, 2H, J=8.6Hz), 7.68 (d, 1 H, J=2.0Hz), 7.26 (t, 2H, J=8.6Hz), 1 1 .7 (brs, 
45 1H), 14.3 (brs, 1H) 

IR (KBr): 1716. 1706, 1700. 1683, 1585cm-^ 
EI-MS: m/e 393 (M*) 


50 



Elemental analysis: for C21 
O.8H2O 

H20FN5O2 

• HCI • 


Calculated (%): 

C, 56.77; 

H,5.13; 

N, 15.76 

55 

Found (%): 

C, 56.78; 

H. 5.08; 

N, 15.33 


40 


15 
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Example 52: Compound 54 


10 


[0109] Compound 54 was obtained from Compound 42b and (R)-4-fluorophenylatanlnoi in the same manner as 
Example 1 . 

Yield: 35% 

Melting point: 149-1 50^C (diethyl ether/hexane) 

Optical rotation: [alo^^* -349,1° {c 1 .03. CHCI3, >99.5% ee [CHIRALCEL OD column (4.6 x 250 mm), Dalcel Chem- 
ical Industries, elution solvent: ethanol]} 

NMR (270 MHz. CDCI3) 5 : 1.03 (t, 3H, J=7.4Hz), 1.85-1.93 (m. 2H), 2.65 (d, 2H, J=6.6Hz), 3.87-3.90 (m. 1H), 
4.10-4.18 (m, 4H), 6.78 (s, 2H), 6.80 (s. 2H), 6.86 (d. 1H, J=1.3Hz). 7.46-7.47 (m, 1H). 8.03 (s, 1H) 
IR (KBr): 1695, 1685, 1510, 752 cm'^ 
EI-MS: m/e 393 (M+) 


20 


Elemental analysis: for C21H20FN5O2 

Calculated (%): 
Found (%): 

C, 64.11; 
C, 64.04; 

H,5.12; 
H, 5.30; 

N, 17.80 
N. 17.78 


Example 53: Compound 55 

25 [0110] Compound 55 was obtained from Compound 43a and (R)-4-fluorophenylalanlnol in the same manner as 
Example 1. 

Yield: 60% 

Melting point: 232-236°C (diethyl ether/ethanol) 

Optical rotation: [a]o^^ -1 4.3° {c 1 .00, CHCI3 >99.5% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 
Industries, elution solvent: ethanol]} 

^H-NMR (270 MHz, DMS0-d6) 6 : 0.86 (t, 3H, J=7.3Hz), 1 .36 (s, 9H), 1 .68 (m, 2H), 3.04 (m, 2H), 3.95 (m. 1 H), 3.95 
(t, 2H, J=5.7Hz), 4.21 (t, 1H, J=10.5Hz), 4.69 (m, 1H), 7.13 (dd. 2H, J=8.9. 8.4Hz), 7.36 (dd, 2H. J=8.4. 5.4Hz), 
10.4 (brs, 1H), 13.9 (brs. 1H) 
IR (neat): 1714, 1679, 1583, 1510 cm"'' 
EI-MS: nrVe 384 (M*+1) 


30 


35 


45 


so 


55 


40 

Elemental analysis: for C 

21H26FN5O 

•HCI 


Calculated (%): 

C. 60.06; 

H, 6.48; 

N, 16.68 


Found (%): 

C. 60.16; 

H. 6.81; 

N, 16.80 


Example 54: Compound 56 

Compound 56 was obtained from Compound 35a and 3-ftuorophenylaianinol in the same manner as Exam- 


[0111] 

pie 1. 


Yield: 49% 

Melting point: 139-140°C (ethanol/diisopropyl ether) 

^H NMR (270 MHz, CDCI3) 5 : 0.96 (t, 3H. J=7.4Hz), 1 .03 (t, 3H, J=7.3Hz), 1 .73 1 ,94 (m, 4H), 2.85 (t, 2H, J=7.6Hz), 
3.00-3,05 (m, 1H), 3.22-3.27 (m, 1H), 4.04-4.10 (m, 3H), 4.20-4.35 (m, 1H), 4.60-4.83 (m, 1H), 6.96-7.01 (m, 2H), 
7,06-709 (m. 1H). 7.31-7.36 (m, 1H), 11.5 (brs. 1H) 
IR(KBr): 1712, 1672, 1585, 1390 cm-'' 
EI-MS: m/e 369 (M^ 
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Elemental analysis: for C20H24FN5O • HCI • HgO 

Calculated (%): 
Found (%): 

C, 56.67; 
C, 56.82; 

H, 6,42; 
H. 6.67; 

N, 16.52 
N, 16.48 


10 Exannple 55: Connpound 57 

[0112] Compound 57 was obtained from Compound 37a and 3-fluorophenylalaninol in the same manner as Exam- 
ple 1. 


15 


20 


Yieid52% 

Melting point: 164- 165''C (ethanol/diisopropyl ether) 

NIVIR (270 UHz, CDCI3) 5 : 0.97 (t, 3H, J=7.4Hz), 1.72-1.85 (m, 2H). 1.99-2.17 (m, 2H), 2.40-2.49 (m. 4H), 3.01 
(dd, 1 H, J=1 3.9. 7.6Hz), 3.24 (dd, 1 H, J=1 3.9. 4.6Hz), 365-3.78 (m, 1 H), 4.02-4. 1 1 (m, 3H), 4.25 (t, 1 H, J=1 0.7Hz). 
4.60-4.75 (m, 1 H), 6.96-7.08 (m, 3H), 7.29-7.37 (m, 1 H), 1 1 .5 {brs, 1 H), 1 3.7 (brs. 1 H) 
IR (KBr): 1722. 1685, 1591, 1515 cm'^ 
EI-MS: m/e 381 (M+) 


25 

Elemental analysis: for C2iiH24FN50 

• HCI 


Calculated (%): 

C, 60.35; 

H. 6.03; 

N, 16.76 


Found (%): 

C. 60.57; 

H, 6.22; 

N. 16.71 


30 


35 


40 


Example 56: Compound 58 

[0113] Compound 58 was obtained from 8-isobutyl-6-methylthio-3-propyl-7H-purin-2(3H)-one (Compound 58a), 
which was obtained in the same manner as Example 40, and 3-fluorophenylalanino) in the same manner as Example 1 . 

Yield: 86% 

Melting point: 186-187°C (chloroform/diisopropyl ether) 

^H NMR (270 MHz, CDCI3) 5 : 0.89-0.95 (m, 6H). 1.01 (t, 3H, J=7.3Hz), 1.84 (m, 2H), 2.06 (m, 1H), 2.44 (dd, 1H. 
J=14.2, 7.6Hz), 2.62 (dd, 1H, J=14.2, 7.3Hz), 2.74-2.87 (m, 2H), 3.73 (m, 1H), 3.94-4.08 (m, 4H), 6.75-6.92 (m, 
3H), 7.08 (m, 1H) 

IR (KBr): 1701, 1653, 1543, 1491 cm"^ 
FAB-MS: m/e 384 (M++1) 


45 


50 


Elemental analysis: for C21H26FN5O 

Calculated (%): 
Found (%): 

C. 65.18; 
C, 65.80; 

H. 6.83; 
H, 7.11; 

N, 18.26 
N, 18.54 


Example 57: Compound 59 

[0114] Compound 59 was obtained from 8-(4-bromophenyl)-6-methylthio-3-propyl-7H-purin-2(3H)-one (Compound 
55 59a), which was obtained in the same manner as Example 40, and 3-fluorophenylalaninol in the same manner as 
Example 1 . 


rteld: 21% 
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Melting point: 224-226**C (ethyl acetate) 

NMR (270 MHz, CDCI3) 6 : 0.99 (t, 3H, J=7.4Hz), 1.81 (m, 2H), 3.05 (q, 1H, J=7.3Hz), 3.21 (dd, 1H. J=11.7, 
4.5Hz), 4.07-4,15 (m, 3H). 4.31 (dd, 1H, J=12.2, 10.0Hz). 4.75 (m. 1H). 6.97-7.02 (m. 2H). 7.08 (d, 1H. J=7.6Hz), 
7.34 (m, 1H), 7.65 (d. 2H, J=8.5Hz), 8.01 (d, 2H, J=8.5Hz) 
IR (KBr): 1706. 1585. 1412, 1351, 1268. 1143, 1070, 1010, 845. 746, 692 cm-^ 
EI-MS: m/e 481 (M+) 


10 

Elemental analysis: for CgaHaiBrFNsO 
O.25CH3CO2C2H5 

•HCh 


Calculated (%): 

C, 53.30; 

H. 4.47; 

N, 12.95 


Found (%): 

C, 53.69; 

H, 4.41; 

N. 13.01 


Example 58: Compound 60 

[0115] Compound 60 was obtained from Compound 58a and 2-fluorophenyIalaninol (Indian Journal of Chemistry, 
20 Section B, vol. 1 5B, p.260. 1 977) In the same manner as Example 1 . 

Yield: 87% 

Melting point: 159-160X (chloroform/diisopropyl ether) 

^H NMR (270 MHz, CDCI3) 6: 0.90- 1.03 (m, 9H), 1.82 (m, 2H), 2.12 (m, 1H), 2.51 (dd, 1H, J=14.2, 7.3Hz), 2.67 
25 (dd, 1 H, J=1 4,2. 7.3Hz), 2.78-2.95 (m. 2H). 3.75 (dd, 1 H, J=1 1 .2. 5.9Hz). 3.94-4.1 6 (m, 4H). 6.82 (m, 1 H), 6.92 (m, 
1H). 7.06-7.11 (m, 2H) 
IR (KBr): 1701. 1649. 1545, 1500. 1265 cm"^ 
FAB-MS: m/e 384 (M^+l) 

30 


Elemental analysis: for C21H26FN5O 

Calculated (%): 
Found (%): 

C. 65.78; 
C, 65.83; 

H. 6.83; 
H. 7.00; 

N. 18.26 
N, 18.42 


[0116] The aminoalcohols used in Examples 59 to 66 were obtained by a known method [Chemical and Phanna- 
ceutical Bulletin, vol. 13 (8), p.995, 1965] from substituted phenylalanine methyl ester hydrochlorides obtained by a 
40 l<nown method. 

Example 59: Compound 61 

[0117] Compound 61 was obtained from Compound 6a and 3-methylphenylalaninol in the same manner as Exam- 
45 plel. 

Yield: 50% 

Melting point: 157-159°C (ethyl acetate/diisopropyl ether) 

^H NMR (270 MHz. CDCI3) 6 : 0.97 (t, 3H, J=7.4Hz), 1.67-2.09 (m, 10H), 2.23 (s, 3H), 2.82 (dd. 1H, J=13.5. 6.9Hz), 
50 2.97 (dd, 1H. J=13.5, 6.6Hz), 3.15-3.21 (m. 1H). 3.85 (dd, 1H. J=11.2, 6.6Hz), 4.02-4.09 (m, 3H). 4.25-4.31 (m, 
1H), 6.89 (brs. 1H), 6.96-7.26 (m. 4H) 
IR (KBr): 1702. 1681. 1542 cm"'' 
EI-MS: m/e 391 (M*) 


55 


43 
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Elemental analysis: for C23H2gN50 • O.SHgO 

Calculated (%): 
Found (%): 

C. 68.97; 
C. 69.30; 

H, 7,55; 
H, 7.70; 

N, 17.49 
N, 17.42 


10 Example 60: Compound 62 

Compound 62 was obtained from Compound 6a and 3-iodophenylataninol in the same manner as Example 


IS 


20 


[0118] 

1. 


Yield: 35% 

MeMng point: 146-1 48°C (acetone/ether) 

NMR (270 MHz, CDCI3) 5 : 0.96 (t, 3H. J=7.4Hz), 1.70-1.89 (m, 8H), 2.13-2.23 (m. 2H), 2.95 (dd, 1 H, J=13.0. 
7.3Hz), 3.15 (dd, 1H, J=13.0, 4.8Hz). 3.28 (quin, 1H, J=7.9Hz), 4.04 (dd, 1H, J=8.8, 2.9Hz), 4.07 (t, 2H, J=6.6Hz), 
4.23 (t, IN, J=9.7Hz), 4.68 (m. 1H), 7.08 (t, IN, J=7.9Hz), 7.24 (d, 1H, J=1.0Hz), 7.61 (dd, 2H, J=7.9, 1.0Hz) 
IR(KBr): 1714, 1684, 1670, 1587 cm'^ 
EI-MS: m/e 503 (M+) 


25 

Elemental analysis: for C22H26 

N5OI • HCI 


Calculated (%): 

C, 48.95; 

H. 5.04; 

N. 12.97 


Found (%): 

C, 48.87; 

H, 5.14; 

N. 12.75 


30 

Example 61 : Compound 63 


[0119] Compound 63 was obtained from Compound 6a and 2,3-difluorophenylalanlnol In the same manner as 
Example 1. 

Yield: 53% 

Melting point: 185*187°C (diisopropyl ether/ethanol) 

^H-NMR (270 MHz, DMSO-dg) 5 : 0.90 (t, 3H, J=7.6Hz), 1.65-1.77 (m, 8H), 2.08 (m, 2H), 3.17 (m, 2H), 3.29 (m, 
1H), 3.96 (t, 2H, J=1 1.2Hz), 3.96 (m, 1H), 4.30 (t. 1H, J=10.6Hz), 4.73 (m, 1H), 7.16-7.41 (m, 3H), 10.6 (brs, 1H), 
40 13.8 (brs, 1H) 

IR(neat): 1714, 1682, 1587, 1489 cm-'' 
FAB-MS: m/e 414 (M*+1) 


Elemental analysis: for C22H25F2N5O • HCI • 


O.3H2O 



Calculated (%): 

C, 58.03; 

H, 5.89; 

N, 15.38 

Found (%) 

C, 57.92; 

H. 5.88; 

N, 15.60 


Example 62: Compound 64 

55 [0120] Compound 64 was obtained from Compound 6a and 2,5-difluorophenylalaninol in the same manner as 
Example 1 . 

Yield: 35% 
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Melting point: 198-202°C (acetone/ether) 

NIVIR (270 MHz, CDCI3) 6 : 0.97 (t, 3H, J=7.5Hz), 1.67-1.92 (m, 8H), 2.04-2.23 (nn, 2H), 3.04 (dd, 1H, J=13.6, 
7.2H2), 3.21-3.36 (m, 2H). 3.98-4.14 (m, 3H), 4.27 (dd, 1H, J=12.2, 9.6Hz). 4.73 (m, 1H). 6.93-7.18 (m, 3H), 11.56 
(brs, 1H). 13.44 (brs, IH) 

IR (KBr): 1716, 1684, 1652, 1585. 1506. 1498 cm'^ 
EI-MS: m/e 41 3 (M^ 


10 


15 


Elemental analysis: for C22H25F2N5O 

• HCI • 


0.1 H2O 



Calculated (%) 

C, 58.50; 

H, 5.85; 

N, 15.50 

Found (%): 

C, 58.57; 

H, 5.86; 

N, 15.43 


Example 63: Compound 65 

[0121] Compound 65 was obtained from Compound 6a and 2.5-dichlorophenylalaninol in the same manner as 
20 Example 1. 

Yield: 42% 

Melting point: 172-173*»C (etiiyl acetate/ether) 

NMR (270 MHz, CDCI3) 5: 0.98 (t, 3H. J=7.4Hz), 1.67-1.94 (m, 8H), 2.12-2,22 (m, 2H), 3.12 (dd, IH, J=14.2. 
25 7.8Hz). 3.25-3.31 (m, 1H). 3.37 (dd, IH, J=14.2, 5.6Hz), 4.05-4.13 (m. 3H). 4.26 (dd. IH. J=11.9, 9.9Hz). 4.76-4.82 
(m. IH), 7.22-7.28 (m. IH). 7.34-7.38 (m, 2H), 11.5 (brs, IH) 
IR (KBr): 1714, 1668, 1585 cm"'' 
EI-MS: m/e 445 (M^ 

30 


35 


Elemental analysis: for C22H25CI2N5O • HCI 

Calculated (%): 
Found (%): 

C. 54.72; 
C, 55.03; 

H, 5.18; 
H, 5,27; 

N, 14.50 
N, 14.61 


Example 64: Compound 66 

40 [0122] Compound 66 was obtained from Compound 3a and (S)-tert-leucinol in the same manner as Example 1 . 

Yield: 27% 

Melting point: 230-233^'C (acetone/ether) 

Optical purity ; >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical Industries, elution solvent: eth- 
45 anol] 

^H NMR (270 MHz, CDCI3) 5 : 0.98 (t. 3H, J=7.6Hz), 1.06 (s, 9H). 1.62-1.73 (m. 3H). 1.82 (q, 2H, J=7.3Hz). 1.94- 
2.02 (m, 3H). 2.03 (d, 2H, J=10.9Hz), 2.24 (d, 2H, J=10.4Hz), 2.41 (brs. 2H). 2.70 (t. IH, J=6.6Hz). 4.12 (t. 2H. 
J=7.3Hz). 4.14-4.26 (m, 3H), 11.29 (brs, IH), 13.54 (brs. IH) 
IR(CHCl3) 1816, 1794, 1714, 1683. 1652, 1585 cm "" 
so EI-MS: m/e 395 (M*) 


55 


Elemental analysis: for C23H33N5O • HCI • O.2H2O 

Calculated (%): 
Found (%): 

C, 63.42; 
C. 63.52; 

H. 7.96; 
H. 8.16; 

N, 16.08 
N, 15.94 


45 
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Example 65: Compound 67 


[0123] Compound 67 was obtained from Compound 42b and (S)-tert-leuclnol In the same manner as Example 40. 


5 Yield: 38% 

Melting point: 204'206''C (ethyl acetate/hexane) 

Optical rotation: [ajp^^ 253.9° {c 1 .03, CHCI3, >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical 
Industries, eiution solvent: ethanol]} 

NMR (270 MHz. CDCI3) 5 : 0.77 (s, 9H), 1.01 (t, 3H, J=:7.6Hz), 1.86 (quin. 2H, J=7.3Hz), 3.87 (dd, 1H. J=10.5, 
10 6.3Hz), 4.03 (dd, 1H, J=12.2, 6.1Hz). 4.16 (m, 3H), 6.89 (s, 1H), 7.45 (s. 1H), 8.06 (s, 1H) 
IR (KBr): 1689, 1683, 1548, 1514, 1371, 1306 cm-'' 
EI-MS: nn/e 341 (M+) 


Elemental analysis: for C18H23N5O2 • H2O 

Calculated (%): 
Found (%): 

C. 60.15: 
C, 60.24; 

H, 7.01; 
H, 7.28; 

N, 19.48 
N. 19.49 


Example 66: Compound 68 

[0124] Compound 68 was obtained from 8-(3,5-dimethylisoxazol-4-yl)-6-methylthio-3-propyl-7H-purin-2(3H)-one 
25 (Compound 68a), which was obtained in the same manner as Example 40, and (S)-tert-leucinol in the same manner as 
Example 1. 

Yield: 63% 

Melting point: 185-186°C (ethyl acetate/hexane) 
30 Optical rotation: [a]D^^ -1 3.68^ {c 1 .01 , CHCI3, >99.5% ee [CHIRALCEL OD column (46 x 250 mm), Daicel Chem- 
ical Industries, eiution solvent: ethanol]} 

^H NMR (270 MHz, CDCI3) 5: 1 .01 (t, 3H. J=7.4Hz), 1 .09 (s, 9H), 1 .79-1 .93 (m. 2H). 2.67 (s, 3H), 2.87 (s, 3H). 4.09- 
4,32 (m, 5H), 1 1 .8 (brs, 1 H), 1 3.9 (brs, 1 H) 
IR (KBr): 1714. 1685, 1413 cm-"" 
35 FAB-MS: m/e 371 (M++1) 

Example 67: Compound 69 

[0125] Compound 69 was obtained from Compound 41 a and (S)-valinol in the same manner as Example 1 . 

40 

Yield: 55% 

Melting point: 156- 157°C (dioxane/ether) 

Optical rotation: [ajp^^ -44.14° {c 1 .01 , CHCI3, >99.5% ee [CHIRALCEL OD column (4.6 x 250 mm). Daicel Chem- 
ical Industries, eiution solvent: ethanol]} 
45 ^H NMR (270 MHz. CDCI3) 6 : 0.99 (t. 3H, J=7.4Hz), 1.06 (d, 3H, J=6.9Hz), 1.15 (d, 3H, J=6.6Hz), 1.42 (d, 6H, 
J=6.9Hz), 1.64 1.86 (m. 2H), 1.93-2.01 (m. 1H), 3.17 (quin, 1H, J=6.9Hz). 4.01 (dd, IH. J=11.1. 7.1Hz), 4.08-4.22 
(m, 3H), 4.33 (dd, IH. J=1 1.1. 10.1Hz), 11.5 (brs, IH), 13.6 (brs. IH) 
IR (KBr): 1712, 1687, 1592 cm"'' 
EI-MS: m/e 304 (M^ 

so 



Elemental analysis: for C16H25N5O • HCI 

55 

Calculated (%): 

C, 56.54; 

H, 7.71; 

N. 20.61 


Found (%): 

C, 56.69; 

H, 7.95; 

N, 20.61 
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Example 68: Compound 70 

[0126] 3-Cyanophenylalanine methyl ester hydrochloride disclosed in DE 19544687 was converted into an amino 
alcohol by a known method [Chemical and Pharmaceutical Bulletin, vol. 13 (8), p.995, 1965]. By using this compound 
5 and Compound 6a, Compound 70 was obtained in the same manner as Example 1 . 

Yield: 58% 

^H-NMR (270 MHz, CDCI3) 5: 0.99 (t, 3H, J=7.3Hz), 1.63-1.94 (m, 10H), 2.80 (m, 1H). 2.95 (dd, 1H, J=13.5, 
5.3Hz), 3.04 (dd. 1H. J=13.6, 8.9Hz). 3.80 (dd, 1H. J=11.2, 6.3Hz), 4.00 (t, 2H. J=7.3Hz), 4.10 (t, 1H, J=11.2Hz). 
10 4.37 (m, 1 H), 7.30-7.34 (m, 2H). 7.47 (d, 1 H, J=6.9Hz), 7.57 (s. 1 H) 

Example 69: Compound 71 

[0127] Compound 71 was obtained from 8-cyclopentyl-3-ethyl-6-methylthio- 7H-purin-2(3H)-one (Compound 71 a), 
15 which was obtained In the same manner as Example 40, and (R)-phenylalaninol in the same manner as Example 1 . 

Yield: 44% 

Melting point: 168-169°C (dioxane/ether) 

Optical rotation: [a -30.40** {c 1 .02, CHCI3, >99.5% ee [CHIRALCEL CD column (4.6 x 250 mm). Daicel Chem- 
20 leal Industries, elutlon solvent: ethanol]} 

^H NMR (270 MHz. CDCI3) 5: 1.33 (t, 3H, J=7.1Hz), 1.70-2.23 (m, 8H). 2.99 (dd, 1H. J=:14.0, 7.6Hz), 3.23 (dd. 1H, 

J=14.0, 4.6Hz), 3.21-3.31 (m, 1H), 4.08 (dd. 1H, J=122, 6.6Hz), 4.13-4.25 (m, 3H), 4,65-4.80 (m, 1H), 7.25-7.37 

(m, 5H), 1 1 .4 (brs, 1 H), 1 3.7 (brs, 1 H) 

IR (KBr): 1720. 1712, 1679, 1591 cm-"" 
25 FAB-MS: m/e 364 (M Vl ) 


Elemental analysis: for C21H25N5O • HCl ♦ O.2H2O 

Calculated (%): 
Found (%): 

C, 6250; 
C, 6265; 

H, 6.59; 
H, 6.67; 

N, 17.36 
N, 17.36 


35 Example 70: Compound 72 

[0128] In the same manner as Example 1 , Compound 72 was obtained from (R)-phenylalanlnot and 8-cyclopentyl- 
3-cyclopropylmethyl-6-methylthio-7H-purin-2(3H)-one (Compound 72a), which was obtained by a known method (Jour- 
nal of Medicinal Chemistry, vol. 36, p.2508, 1993) using a known compound, 5,6-diamlno-1-cyclopropylmethyl-2,4-pyrl- 
40 midinedione, disclosed in EP-A- 386683, and (R)-phenylalaninol. 

Yield: 56% 

^H NMR (270 MHz, CDCI3) 5 : 0.44-0.56 (m, 4H), 1.23-1.37 (m, 1H). 1.70-2.19 (m, 8H), 2.96 (dd, 1H, J=13.7, 
7.8Hz), 3.16-3.31 (m, 2H), 3.97 (d, 2H, J=7.3Hz), 3.96-4.04 (m, 1H), 4.16 (t, 1H, J=10.7Hz). 4.50-4.68 (m, 1H), 
45 7.23-7.45 (m, 5H). 9.60 (brs. 1 H) FAB-MS: m/e 390 (M++1) 

Example 71 : Compound 73 

[0129] Compound 73 was obtained from 8-cyclopropylmethyl-6-methylthio-3-propyl-7H-purio-2(3H)-one (Com- 
50 pound 73a), which was obtained in the same manner as Example 40, and (R)-phenylalanlnol In the same manner as 
Example 1. 

Yield: 56% 

Melting point: 188-190°C (ether/ethanol) 
55 Optical rotation: [aJo^^ -22.0* (c 1 .03, CHCI3) 

^H-NMR (270 MHz. DMSO-de) 5: 0.28 (m, 2H). 0.56 (m, 2H), 0.87 (t, 3H, J=7.3Hz), 1 .05 (m, 1 H), 1 .66 (m. 2H). 2.78 
(d, 2H, J=6.6Hz), 3.01 (dd, 1H, J=13.2, 6.3Hz), 3.19 (dd, 1H, J=13.2. 6.3Hz), 3.95 (m, 1H). 3.95 (t, 2H. J=6.9Hz), 
4,20 (t, 1H, J=1 0.9Hz), 4.74 (m, IN), 7.21-7.33 (m, 5H). 10.7 (brs, 1H), 13.7 (brs, 1H) 
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IR (neat): 1713, 1682, 1673, 1587 cm*^ 
FAB-MS: m/e 364 (MVl) 

5 


Elemental analysis: for C2tH25N50 • HCI 

Calculated (%): 
Found (%): 

C. 63.07; 
C, 63.04; 

H, 6.55; 
H, 6.85; 

N, 17.51 
N, 17.47 


Example 72: Compound 74 

[0130] To Compound 70 (1 00 mg. 0.25 mmol) were added a 4 mol/L aqueous solution of sodium hydroxide (2 mL) 
15 and methanol (2 mL), and the mixture was stinted at lOO^C for 6 hours. The reaction mixture was neutralized with 2 
moi/L hydrochloric acid, and then the solid precipitated was collected by filtration to obtain Compound 74 (84 mg, 80%) 
as a white solid. 

Yield: 80% 
20 Melting point: >300''C 

^H-NMR (270 MHz, DMSO-dg) 6 : 0.84 (t, 3H, J=7.3Hz), 1.58-1.72 (m, 8H), 1.94 (m, 2H), 2.95 (m, 2H), 3.07 (q, 1H, 

J=9.5Hz), 3.59 (dd, 1H, J=11.3, 7.0Hz), 3.83 (t, 2H, J=6.6Hz), 3.92 (t, 1H, J=1 0.5Hz), 4.50 (m, 1H), 7.34 (t. 1H. 

J=8.0Hz), 7.50 (d. 1H, J=8.0Hz), 7.76 (d, 1H. J=8.0Hz), 7.84 (s. IH) 

IR (neat): 1713, 1674, 1662 cm-"" 
25 EI-MS: m/e 421 (M+) 

Example 73: Compound 75 

[0131] p,p -DImethylphenylalanine obtained by a known method [Acta Pharmaceutica Suecica, vol. 13, p. 75, 1 976] 
30 was converted into 2-amtno-3-methyl-3-phenyl-1 -butanol by a known method. From this compound and Compound 6a, 
Compound 75 was obtained in the same manner as Example 1 . 

Yield: 25% 

Melting point: 85-90°C 

35 ^H-NMR (270 MHz, CDCI3) 5 : 0.94 (t, 3H, J=7.3Hz), 1.42 (s, 3H), 1.45 (s. 3H), 1.68-1.85 (m, 8H). 2.10 (m. 2H), 
3,21 (q, IH, J=7.8Hz). 3.81 (dd, IH, J=6.8, 11.9Hz), 3.88 (t, IH, J=11.9Hz), 4.00 (t, 2H, J=7.3Hz), 4.41 (dd, IH, 
J=6.8, 9.5Hz), 7.16-7.38 (m, 5H) 
IR (neat): 1716, 1704, 1693, 1660 cm*'' 
EI-MS: m/e 405 (M^ 

40 

Example 74: Compound 76 

[0132] To a solution of Compound 27 (91.2 mg, 0.176 mmol) in methanol (2.0 mL) were added 20% Pd(0H)2/C (15 
mg) and ammonium fomiate (90 mg) and the mixture was refluxed for 2 hours. The reaction mixture was filtered and 
45 concentrated, to the residue was added water and the mixture was extracted with ethyl acetate. Crystallization was per- 
formed from acetone/ether to obtain Compound 76 (41.2 mg, 60%). 

Yield: 60% 

Melting point: 148-151 °C (acetone/ether) 
50 Optical purity: >99% ee [CHIRALCEL OD column (4.6 x 250 mm), Daicel Chemical Industries, elution solvent: eth- 
anol] 

^H NMR (270 MHz, CDCI3) 5 : 0.95 (t, 3H, J=7.3Hz), 1.63-1.98 (m, 8H), 2.04-2.18 (m, 2H), 2.90 (dd. IH, J=14.2, 
7.6Hz), 3.07 (dd, 1 H, J=1 3.9, 4.3Hz), 3.24 (quin, 1 H, J=8.2Hz), 4.03 (dd, 1 H, J=1 1 .8, 6.3Hz), 4.05 (t, 2H, J=7.6Hz), 
4.15 (dd, IH, J=11.9, 9.9Hz), 4.60 (m, IH), 6.77 (d, 2H, J=8.3Hz), 7.03 (d, 2H, J=8.3Hz), 8.62 (s, IH) 
55 IR (CHCI3) 1716, 1682, 1581, 1558. 1540, 1385 cm*^ 
EI-MS: m/e 393 (M*) 
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Example 75: Compound 77 

[0133] To a solution of 6-methylthio*3-propyl-8-(3-pyriclyl)-7H-purin-2{3H)-one (15 mg, 50 mmol) obtained by a 
known method (Joumal of Medicinal Chemistry, vol. 36, p. 2508. 1993) or in the same manner as Example 40 in chlo- 

5 rofomn or chlorofomVmethanol (4/1, 0.20 mL) was added a solution of (R)-phenylalaninol (0.50 mmol/L) In methanol 
(0.20 mL) and the mixture was heated at 80°C with stirring. After the solvent was removed, the reaction mixture was 
stirred at 150*^C for 5 hours. To the reaction residue were added dichloromethane (2.0 mL), pyridine (two drops) and 
methanesulfonyl chloride (two drops), and the mixture was stinred at room temperature for 3 hours. The reaction solvent 
was evaporated, and to the residue were added water (1.0 mL) and ethyl acetate (1.0 mL). The mixture was passed 

10 through a diatomaceous earth column, the column was washed with ethyl acetate (6.0 mL), and then the eluates were 
concentrated. A solution of the residue in dichloromethane (1.0 mL) was applied to a solid phase extraction cartridge 
(SCX, 500 mg), and the cartridge was washed with dichloromethane (20 mL) and methanol (3.0 mL). Compound 77 
was eluted with a 2 mol/L ammonia solution in methanol (3 mL) and the eluate was concentrated. The residue was puri- 
fied by silica gel column chromatography to obtain Compound 77 (7.6 mg, 39%). 

15 

ESI-MS: m/e 387 (M++1) 


[0134] Compounds 78 to 92 were obtained in the same manner as Example 75. 

[0135] The aminoalcohols used in Examples 84 to 90 (Table 2) were prepared as follows. To a solution of diphe- 
20 nyliminoglyclne (53.4 mg, 200 mmol) in N,N-dimethylfomfiamide (0.8 mL) were added 2-tert-butyllmino-2-diethylamlno- 
1 ,3-dimethyIperhydro-1 ,3,2-diazaphospholine polystyrene resin (< 2.3 mmol base/g, 0.2 g) and a con^esponding substi- 
tuted benzyl halide (300 mmol), and the mixture was stinted overnight at room temperature. The reaction mixture was 
filtered and concentrated under reduced pressure. To the residue were added tetrahydrofuran (800 mL) and 1 mol/L 
hydrochloric acid (100 mL), the mixture was stin-ed at room temperature for 2 hours, and then the solvent was evapo- 
25 rated under reduced pressure. To the residue were added 50% ethanot/water (600 mL) and a solution of sodium boro- 
hydride (76 mg, 2 mmol) in 50% ethanol/Water (2 mL), and the mixture was stin-ed at room temperature for two days. 
The solvent was removed under reduced pressure, to the resulting residue were added ethyl acetate (3 mL) and water 
(0.1 mL), and the mixture was passed through a diatomaceous earth column. Ethyl acetate was applied (3 mL x 2), the 
resulting eluate was concentrated under reduced pressure, and the residue was treated in a solid phase extraction car- 
30 tridge (SCX, 500 mg) to obtain a substituted phenylalaninol in an approximate yield of 82 to 1 00%. 


Table 2 


Example 

Substituted benzyl halide 

Aminoalcohol 

84 

4-tert-Butylbenzyl bromide 

2-Amino-3-(4-tert-butylphenyl)-1-propanol 

85 

2-Phenylbenzyl bromide 

2-Amino-3-(2-biphenyl)-1-propanol 

86 

3-Trifluoromethylbenzyl bromide 

2-Amino-3-{3-trifluoromethylphenyl)-1-propanol 

87 

3-(2-Fluorophenoxy)benzyl bromide 

2-Amino-3-[3-(2-fluorophenoxy)phenyl]-1-propanol 

88 

3-Phenoxybenzyl chloride 

2-Amino-3-{3-phenoxyphenyl)-1-propanol 

89 

3-Trifluoromethoxybenzyl bromide 

2-Amino-3-(3-trifluoromethoxyphenyl)-1-propanol 

90 

3,5-Bis(trifluoromethyl)benzyl bromide 

2-Amino-3-[3,5-bis(trifluoromethyl) phenyl]-1 -propanol 


Example 76: Compound 78 
[0136] 

50 

EI-MS: m/e 386 (M+^ 
Example 77: Compound 79 
55 [0137] 

ESI-MS: m/e 406 (M^+1) 
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Example 78: Compound 80 
[0138] 

5 ESI'MS:m/e430(M''+1) 
Example 79: Compound 81 
[0139] 

10 

ESI-MS: m/e 387 (M++1) 
Example 80: Compound 82 

75 [0140] 

ESI-MS: m/e 388 (M^+1) 
Example 81 : Compound 83 

20 

[0141] 

ESI-MS: m/e 392(M*+1) 
25 Example 82: Compound 84 
[0142] 

ESI-MS: m/e 350 (M^+l) 

30 

Example 83: Compound 85 
[0143] 

35 ESI-MS: m/e 412 (M*+1) 
Example 84: Compound 86 
[0144] 

40 

EI-MS: m/e 433 (M"^ 
Example 85: Compound 87 
45 [0145] 

EI-MS: m/e 453 (M^ 
Example 86: Compound 88 

50 

[0146] 

EI-MS: m/e 445 (M+) 
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Example 87: Compound 89 


[0147] 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


EI-MS: m/e 487 
Example 88: Compound 90 
[0148] 

EI-MS: m/e 469 (U^ 
Example 89: Compound 91 
[0149] 

EI-MS: nrVe 461 (M^) 
Example 90: Compound 92 
[0150] 

EI-MS: m/e 513 (M^ 
Example 91: Compound 93 

[0151 1 Compound 93 was obtained from 2-amino-2-methyl-3-phenyl-1 -propanol, which was obtained from a-meth- 
ylphenylalanine by a known method, and Compound 6a in the same manner as Example 1 . 

Yield: 10% 

Melting point: 130-135<'C 

^H-NMR (270 MHz, CDCI3) 8 : 0.94 (t, 3H. J=7.3Hz), 1.42 (s, 3H), 1.45 (s, 3H), 1.68-1.85 (m, 8H), 2.10 (m, 2H), 
3.21 (q. 1H, J=7.8H2), 3.81 (dd, 1H. J=11.9. 6.8Hz), 3.88 (t, 1H, J=11.9Hz), 4.00 (t, 2H, J=:7.3Hz). 4.41 (dd, 1H, 
J=9.5, 6.8Hz), 7.16-7.38 (m, 5H) 
IR (neat): 1695, 1651, 1496 cm'^ 
EI-MS: m/e 391 (M^) 

Test Example 1 : Acute toxicity test 

[0152] A test compound was orally administered to dd male mice (body weight: 20±1 g, n=3). Mortality rate after 
seven days was measured to determine minimum lethal dose (MLD). As a result, MLD of Compound 16 was not less 
than 300 mg/lcg (mice, po), which revealed safety of the medicament of the present Invention. 

Test Example 2: Insulin secretion enhancing action in cultured p-cell 

[0153] The established pancreas p-cell. MIN6 cell, reported by Miyazaki et a!. (Endocrinology, vol. 1 27, pp.126-131 , 
1990) exhibits insulin content and insulin secretion amount by stimulation with glucose similar to those of pancreas 
cells in living bodies, and well preserves characteristics of pancreas p-cells in living bodies from a viewpoint that it 
shows increase of insulin secretion in a glucose concentration-dependent manner (the above reference and Ishihara et 
al., Diabetologia, vol. 36, pp.1 139-1 145, 1993). Further, the insulin secretion of the MIN6 cell is enhanced in response 
to sulfonylurea agents such as glibenclamide, which are used as a medicament for treatment of diabetes (Beng et al.. 
Cellular Signalling, vol. 5, pp. 777-786, 1993). 

[0154] Culture of the MIN6 cells and insulin secretion test utilizing the MIN6 cells were perfomried basically accord- 
ing to the methods described in literature (Ishihara et al., Diabetologia, vol. 36, pp.1 139-1145, 1993). The effect of a 
compound on the Insulin secretion in the presence of 14.5 mM glucose was detemnined by measuring insulin amounts 
in cell culture supernatants collected as follows. MIN6 cells cultured on a 24-well plate were washed twice by using 1 
ml of Buffer A (1 1 9 mM sodium chloride, 4.74 mM potassium chloride, 2.54 mM calcium chloride. 1 .1 9 mM magnesium 
sulfate, 1.19 mM potassium dihydrogenphosphate, 10 mM 2-[4-(2-hydroxyethyl)-1-piperazinyl]ethanesulfonic acid, 
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0.1% bovine serum albumin, pH 7.3) containing 2 mM glucose, and then were incubated in 1 ml of Buffer A containing 
2 mM glucose at dJ'^C for 45 minutes. After the incubation, the culture supernatant was changed to Buffer A (0.9 ml) 
containing a test compound at various concentrations and 2 mM glucose, and the cells were further incubated at SJ^C 
for 15 minutes. The MIN6 cells were stimulated with glucose by the addition of Buffer A (0.1 ml) containing 127 mM glu- 
5 cose to the culture (final glucose concentration: 14.5 mM). After the stimulation, the cells were further Incubated at 37°C 
for 45 minutes, and then the culture supernatant was collected. 

[0155] Separately, the effect of a compound on the insulin secretion in the presence of 5 mM glucose was deter- 
mined by measuring insulin amounts in cell culture supernatants collected as follows. MIN6 cells cultured on a 24-well 
plate were washed twice by using 1 ml of Buffer A containing 5 mM glucose, and then the culture supernatant was 

10 changed to Buffer A (0.9 ml) containing a test compound at various concentrations and 5 mM glucose. Then, the cells 
were incubated at 37*^0 for 45 minutes (final glucose concentration: 5 mM), and the culture supernatant was collected. 
[0156] After the culture supernatant was diluted with a phosphate buffer containing 1% bovine serum albumin, 
0.1% Tween 20, 0.12% disodium ethylenediaminetetraacetate and 0.1% sodium azide, antibody-reactive insulin 
secreted in the culture supernatant was quantified by enzyme immunoassay or radio immunoassay. The insulin level 

75 was indicated as the amount of human insulin (ng/mL). The results are indicated as averages (avg) for 3 to 4 samples 
with standard error values (se). 


Tabled 


25 


30 


35 


45 


In the presence of 14.5 mM glucose 

Drug concentration (^M) 

Compound No. 

Amount of secreted insulin 

(ng/ml) 



avg 

se 

0 


148.4 

4.8 

1.0 

12 

227.8 

3.9 

1.0 

16 

229.5 

14.3 

1.0 

18 

181.9 

1.4 

1.0 

19 

223.8 

3,1 

1.0 

20 

235.9 

2.9 

1.0 

23 

249.9 

21.3 

1.0 

31 

220.5 

2.5 

1.0 

35 

232.4 

10.6 

1.0 

37 

202.8 

8.0 

1.0 

43 

199.1 

3.6 

1.0 

50 

209.5 

1.5 

1.0 

54 

216.1 

6.6 

1.0 

65 

207.8 

2.4 

1.0 

AY4166 

195.1 

4.3 

0.1 

Glibenclamide 

177.8 

3.3 


so [0157] As shown in Table 3, it was revealed that the compounds of the present Invention had insulin secretion 
enhancing action. Whilst, in the presence of glucose at a low concentration (5 mM). these compounds did not show 
marked secretion enhancing action even at a 10 times higher concentration. Glibenclamide (Pharmacotherapy, vol. 5, 
p,43, 1985) and AY-4166 (Yal<uri To Rinsho [Pharmacology and Clinic], vol. 7, p.121 , 1997) used as controls for com- 
parison showed marked secretion enhancing action even at a low glucose concentration. 

55 

Test Example 3: Insulin secretion enhancing action (glucose-loading) 

[0158] Wistar male rats (body weight: about 250 g) starved for 18 hours were anesthetized by intraperitoneal 
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administration of sodium pentobarbital (50 mg/kg), and fixed at the dorsal position. Cannulas were inserted into the right 
common carotid artery for blood collection and the left femoral vein for administration of drug and glucose, respectively. 
To these rats were intravenously administered 500 U/kg of heparin to prevent blood coagulation. After about 0.2 ml of 
blood was collected, a drug was intravenously administered. Two minutes after the administration of the drug, blood was 

5 collected, and then glucose (10 mg/kg) was immediately administered intravenously. Then, blood was collected every 
20 seconds for 2 minutes. Insulin concentration in plasma obtained by centrifugation was measured by radioimmu- 
noassay From an insulin concentration which increased after the glucose-loading, its area was calculated and consid- 
ered the amount of secreted Insulin. The insulin level was indicated as the amount of rat insulin (ng/mL). The results 
are shown in Table 4. As clearly shown in Table 4, the compounds of the present invention showed significant insulin 

10 secretion enhancing action after the glucose-loading (condition of hyperglycemia). On the other hand, they exhibited no 
secretion enhancing action at a low glucose concentration (nonnal condition). 


Table 4 


75 

Area of plasma insulin (ng • sec/ml) 


Test compound 

Control 

Test compound-administered group 

Significant dif- 
ference 

20 


n 

Area 

Dose (mg/kg, Iv) 

n 

Area 

% Ratio based 
on control 



16 

6 

7.02±0.97 

3 

6 

17.2B±1,35 

246±19 

*** 


19 

6 

4.61 ±3. 17 

1 

6 

13.41 ±1.95 

291 ±42 

* 

25 

35 

6 

8.83±2.17 

1 

6 

15.69±2.04 

178±23 

• 

23 

6 

5.19±0.40 

1 

6 

11.85±2.58 

228±50 

• 


31 

6 

5.19±0.40 

1 

6 

9.00±0.84 

173±16 

«* 


Significant diffsrence: 
* P < 0,05, 
**P<0,01, 

*** P < 0.001 (student's t-test or Aspin-Welch test) 


Test Example 4: Hyperglycemia suppression action after glucose-loading 

35 

[0159] Wistar male rats (body weight: about 250 g) were anesthetized by intraperitoneal administration of sodium 
pentobarbital (50 mg/kg), and a cannula was fixed in the left common carotid artery. These rats were used for the exper- 
iment after starvation for 18 hours. A test compound was orally administered 1 hour before oral administration of glu- 
cose (2 g/kg). Jugular venous blood was collected before the administration of test compound, before the glucose- 
40 loading, 5, 10, 15, 30, 45 and 60 minutes after the glucose-loading, and plasma glucose concentration was measured 
(enzymatic method). The insulin level was indicated as amount of rat insulin (ng/mL). The results are shown in Table 5. 
As clearly shown in Table 5, the compound of the present invention showed hyperglycemia suppression action after glu- 
cose-loading (condition of hyperglycemia). On the other hand, they exhibited no hypoglycemic action under the normal 
condition. 

45 
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Table 5 


5 


Plasma glucose concentration (mg/dl) 

Test compound 

Dose (mg/kg. po) 

n 

-1 minute 

0 minute 

5 minutes 

1 0 minutes 

Control 


5 

114±5.0 

116±7.8 

152±6.9 

204±10.7 

Compound 16 

30 

5 

114±4.5 

102±4.6 

147±5.7 

183±9.1 


Test compound 

Dose (mg/kg, po) 

n 

15 minutes 

30 minutes 

45 minutes 

60 minutes 

Control 


5 

231 ±11 .8 

201±12.5 

189±9.9 

189±3.2 

Compound 16 

30 

5 

186±8.7* 

167±3.3* 

165±4.8 

178±4.7 


Significant difference: 

* P < 0.05 (student's t-test or Aspln-Weich test) 


Industrial Applicability 

20 

[0160] The medicament of the present invention has insulin secretion enhancing action and hypoglycemic action. 
In particular, the medicament is characterized to have superior hypoglycemic action under a hyperglycemic condition, 
whilst have no hypoglycemic action under a nonnal blood glucose level. Therefore, the medicament of the present 
invention is extremely useful to safely and effectively perform the therapeutic treatment of diabetes and the prophylactic 
25 and/or therapeutic treatment of compilations of diabetes. 


Claims 


1. A medicament for the therapeutic treatment of diabetes which comprises as an active ingredient a compound rep- 
30 resented by the general fonnula (I): 



wherein represents a hydrogen atom, a lower alkyl group, a substituted or unsubstituted aryl group, or a substi- 
tuted or unsubstituted aromatic heterocyclic group, represents a hydrogen atom, a lower alkyl group, a substi- 
45 tuted or unsubstituted aralkyi group, a substituted or unsubstituted aryl group, or a substituted or unsubstituted 
aromatic heterocyclic group, R^ represents a hydrogen atom, a lower alkyi group, or a substituted or unsubstituted 
aralkyi group, and Independently represent a hydrogen atom, a lower alkyl group, a substituted or unsubsti* 
tuted aralkyi group, or a substituted or unsubstituted aryl group, and the symbol "n" represents an integer of from 
0 to 3, or a physiologically acceptable salt thereof. 

50 

2. The medicament according to Claim 1 , wherein R^ represents a lower alkyl group, a substituted or unsubstituted 
aryl group, or a substituted or unsubstituted aromatic heterocyclte group, represents a lower alkyl group or a 
substituted or unsubstituted aryl group, R^ represents a hydrogen atom or a substituted or unsubstituted aralkyi 
group, X^ represents a hydrogen atom, a lower alkyl group, or a substituted or unsubstituted aralkyi group, X^ rep- 

55 resents a hydrogen atom, and the symbol "n* represents 0. 

3. The medicament according to Claim 1 , wherein R^ represents a n-propyl group, a n-butyl group, a cyclobutyl group, 
a cyclopentyl group, a cyclohexyl group, a cyclopropylmethyl group, a cyclopentylmethyl group, an isopropyl group, 
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or a tert-butyl group, represents a n-propyl group or an ethyl group, represents a hydrogen atom. repre- 
sents a lower alkyi group or a substituted or unsubstituted araikyi group, represents a hydrogen atonn, and the 
symbol "n" represents 0. 

5 4. A medicament for the prophylactic and/or therapeutic treatment of a complication of diabetes, which comprises a 
compound represented by the general formula (I) according to Claim 1 or a physiologically acceptable salt thereof 
as an active ingredient. 

5. A hypoglycemic agent comprising a compound represented by the general formula (I) according to Claim 1 or a 
10 physiologicalty acceptable salt thereof as an active ingredient. 

6. An insulin secretion enhancer comprising a compound represented by the general fomnula (I) according to Claim 1 
or a physiologically acceptable salt thereof as an active ingredient. 

75 7. Use of a compound represented by the general fomiula (I) according to Claim 1 or a physiologically acceptable salt 
thereof for a manufacture of the medicament for the therapeutic treatment of diabetes according to Claim 1 . 

8. A method for the therapeutic treatment of diabeteSp which comprises the step of administering a therapeutically 
effective amount of the compound represented by the general formula (I) according to Claim 1 or a physiologically 
20 acceptable salt thereof to a mammal including human. 


25 


30 


35 


40 


45 


so 
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